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QUICK REFERENCE GUIDE TO HITACHI MEMORIES 


• MOS RAM 


Mode 

Total 

Type No. 

Process 

Organization 
(word X bit) 

Access 

Time 

(ns) 

Max 

Cycle 

Time 

(ns) 

Max 

Supply 

Voltage 

(V) 

Power 

Dissipation 

(W) 

Package 

Maintenance 

Only 

Page 

Pin No 

DG 

DP 

FP 

CP 

TFP 

Static 

16Kb 

HM6268-25 

CMOS 

4Kx4 

25 

25 

-^5 

O.lm/0.25 

20 


• 





36 

HM6268-35 

35 

35 


• 





36 

HM6268-45 

45 

45 


• 





36 

HM6268L-25 

25 

25 

5|.i/0.25 


• 





36 

HM6268L-35 

35 

35 


• 





36 

HM6268L-45 

45 

45 


• 





36 

HM6267-35 

16Kx 1 

35 

35 

0.1 m/0.2 


• 





43 

HM6267-45 

45 

45 


• 





43 

HM6267-55 

55 

55 


• 





43 

HM6267L-35 

35 

35 

5|.i/0.2 


• 





43 

HM6267L-45 

45 

45 


• 





43 

HM6267L-55 

55 

55 


• 





43 

64Kb 

HM6264A-10 

CMOS 

8Kx8 

100 

100 

0.1m/15m 

28 


• 

• 




50 

HM6264A-12 

120 

120 


• 

• 




50 

HM6264A-15 

150 

150 


• 

• 




50 

HM6264AL-10 

100 

100 

10p/15m 


• 

• 




50 

HM6264AL-12 

120 

120 


• 

• 




50 

HM6264AL-15 

150 

150 


• 

• 




50 

HM6264AL-10L 

100 

100 

10|j/15m 


• 

• 




50 

HM6264AL-12L 

120 

120 


• 

• 




50 

HM6264AL-15L 

150 

150 


• 

• 




50 

HM6288-25 

16Kx4 

25 

25 

0.1 m/0.3 

22 

24 

(SOJ) 


• 


• 



59 

HM6288-35 

35 

35 


• 


• 



59 

HM6288L-25 

25 

25 


• 


• 



59 

HM6288L-35 

35 

35 


• 


• 



59 

HM6788-25 

Bi-CMOS 

25 

25 

IOm/0.23 

22 


• 




• 

67 

HM6788-30 

30 

30 


• 




• 

67 

HM6788H-15 

15 

15 

0.28 


• 




• 

71 

HM6788H-20 

20 

20 


• 




• 

71 

HM6788HA-12 

12 

12 

0.3 


• 





75 

HM6788HA-15 

15 

15 


• 





75 

HM6788HA-20 

20 

20 


• 





75 

HM6289-25 

CMOS 

16Kx4 
(with OE\) 

25 

25 

0.1 m/0.3 

24 




• 



80 

HM6289-35 

35 

35 




• 



80 

HM6289L-25 

25 

25 




• 



80 

HM6289L-35 

35 

35 




• 



80 

HM6789-25 

Bi-CMOS 

25 

25 

0.23 


• 


• 


• 

91 

HM6789-30 

30 

30 


• 


• 


• 

91 

HM6789H-15 

15 

15 

0.28 


• 


• 


• 

98 

HM6789H-20 

20 

20 


• 


• 


• 

98 

HM6789HA-12 

12 

12 

0.3 


• 


• 



105 

jHM6789HA-15 

15 

15 


• 


• 



105 

HM6789HA-20 

20 

20 


• 


• 



105 



HM6287-45 



45 

45 





• 




• 

113 



HM6287-55 



55 

55 


0.1 m/0.3 



• 




• 

113 



HM6287-70 



70 

70 





• 




• 

113 



HM6287L-45 



45 

45 



22 


• 




• 

113 



[HM6287L-55 



55 

55 


IOm/0.3 



• 




• 

113 



HM6287L-70 

CMOS 


70 

70 





• 




• 

113 



HM6287H-25 



25 

25 





• 


• 



120 



[HM6287H-35 



35 

35 


0.1 m/0.3 

22 


• 


• 



120 



HM6287HL-25 


64Kx 1 

25 

25 



24 


• 


• 



120 



!hM6287HL-35 



35 

35 


IOp/0.3 

(SOJ) 


• 


• 



o 

CM 



HM6787-25 



25 

25 





• 




• 

129 



HM6787-30 



30 

30 


0.18 

22 


• 




• 

129 



'hM6787H-15 



I 15 

15 





• 


• 


• 

134 



'HM6787H-20 

Bi-CMOS 


20 

20 


0.21 

22 


• 


• 


• 

134 



HM6787HA-12 



I 

12 



24 


• 


• 



139 



HM6787HA-15 



! 15 

15 


0.3 

(SOJ) 


• 


• 



139 



HM6787HA-20 



i 20 

20 





• 


• 



139 
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QUICK REFERENCE GUIDE 


• MOS RAM 


Mode 

Total 

Type No. 

Process 

Organization 
(word X bit) 

Access 

Time 

(ns) 

Max 

Cycle 

Time 

(ns) 

Max 

Supply 

Voltage 

(V) 

Power 

Dissipation 

(W) 

Package 

Maintenance 

Only 

Page 

Pin No 

DG 

DP 

FP 

CP 

TFP 

Static 

256Kb 

HM62256-8 

CMOS 

32Kx8 

85 

85 

+5 

0.2m/40m 

28 


• 

• 




144 

HM62256-10 

100 

100 


• 

• 




144 

HM62256-12 

120 

120 


• 

• 




144 

HM62256-15 

150 

150 


• 

• 




144 

HM62226L-8 

85 

85 

10)i/40m 


• 

• 




144 

HM62256L-10 

100 

100 


• 





144 

HM62256L-12 

120 

120 


• 

• 




144 

HM62256L-15 

150 

150 


• 

• 




144 

HM62256L-10SL 

100 

100 

10p/40m 


• 

• 




144 

HM62256L-12SL 

o 

CM 

120 


• 

• 




144 

HM62256L-15SL 

150 

150 


• 

• 




144 

HM62256A-8 

85 

85 

0.2m/40m 


• 

• 




152 

HM62256A-10 

100 

100 


• 

• 




152 

HM62256A-12 

120 

120 


• 

• 




152 

HM62256A-15 

150 

150 


• 

• 




152 

HM62226AL-8 

85 

85 

lOpMOm 


• 

• 


• 


152 

HM62256AL-10 

100 

100 


• 

• 


• 


152 

HM62256AL-12 

120 

120 


• 

• 


• 


152 

HM62256AL-15 

150 

150 


• 

• 


• 


152 

HM62256AL-8SL 

85 

85 

30ii/0.3 


• 

• 


• 


152 

HM62256AL-10SL 

100 

100 


• 

• 


• 


152 

HM62256AL-12SL 

120 

120 


• 

• 


• 


152 

HM62256AL-15SL 

150 

150 


• 

• 


• 


152 

HM62832H-25 

25 

25 

0.1 m/0.3 


• 


• 



160 

HM62832H-35 

35 

35 


• 


• 



160 

HM62832UH-15 

15 

15 

15|a/0.55 


• 


• 



166 

HM62832UH-20 

20 

20 


• 


• 



166 

HM62832UHL-15 

15 

15 

15|a/0.4 


• 


• 



166 

HM62832UHL-20 

20 

20 


• 


• 



166 

HM67832SH-10 

Bi-CMOS 

10 

10 

0.4 




• 



173 

HM67832SH-12 

12 

12 




• 



173 

HM6208H-25 

CMOS 

64K X 4 

25 

25 

0.1 m/0.3 


• 


• 



181 

HM6208H-35 

35 

35 


• 


• 



181 

HM6208HL-25 

25 

25 

30)1/0.3 


• 


• 



181 

HM6208HL-35 

35 

35 


• 


• 



181 

HM6708A-15 

Bi-CMOS 

15 

15 

0.45 

28 


• 


• 



188 

HM6708A-20 

20 

20 


• 


• 



188 

HM6708A-25 

25 

25 


• 


• 



188 

HM6708SH-10 

10 

10 

0.4 




• 



193 

HM6708SH-12 

12 

12 




• 



193 

HM6709A-15 

15 

15 

0.45 


• 


• 



202 

HM6709A-20 

20 

20 


• 


• 



202 

HM6709A-25 

25 

25 


• 


• 



202 

HM6709SH-10 

10 

10 

0.4 




• 



209 

HM6709SH-12 

12 

12 




• 



209 

HM6207H-25 

CMOS 

256Kx1 

25 

25 

0.1 m/0.3 

24 


• 


• 



217 

HM6207H-35 

35 

35 


• 


• 



217 

HM6207HL-25 

25 

25 

20p/0.3 


• 


• 



217 

HM6207HL-35 

35 

35 


• 


• 



217 

HM6707A-15 

Bi-CMOS 

15 

15 

0.45 


• 


• 



224 

HM6707A-20 

20 

20 


• 


• 



224 

HM6707A-25 

25 

25 


• 


• 



224 

i 

288Kb 

HM62932-15 

CMOS 

32Kx9 

15 

15 

15p/0.35 

_1 

32 




• 



229 

HM62932-20 

20 

20 




• 



229 

HM62932L-15 

15 

15 







229 

HM62932L-20 

20 

20 




• 



229 

HM62D932-15 

15 

15 



1 




237 

HM62D932-20 

20 

20 




• 



237 

HM62D932L-15 

15 

15 







237 

HM62D932L-20 

20 

20 

IZj 



• 



237 
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QUICK REFERENCE GUIDE 


• MOS RAM 


Mode 

Total 

Type No. 

Process 

Organization 
(word X bit) 

Access 

Time 

(ns) 

Max 

Cycle 

Time 

(ns) 

Max 

Supply 

Voltage 

(V) 

Power 

Dissipation 

(W) 

Package 

Maintenance 

Only 

Page 

Pin No 

DG 

DP 

FP 

CP 

TFP 

Static 

1Mb 

HM628128-7 

CMOS 

128Kx8 

70 

70 

+5 

0.1m/75m 

32 


• 

• 


• 


245 

HM628128-8 

85 

85 


• 

• 


• 


245 

HM628128-10 

100 

100 


• 

• 


• 


245 

HM628128-12 

120 

120 


• 

• 


• 


245 

HM628128L-7 

70 

70 

10p/75m 


• 

• 


• 


245 

HM628128L-8 

85 

85 


• 

• 


• 


245 

HM628128L-10 

100 

100 


• 

• 


• 


245 

HM628128L-12 

120 

120 


• 

• 


• 


245 

HM624256A-20 

256K X 4 

20 

20 

0.1 m/0.35 

28 


• 


• 



257 

HM624256A-25 

25 

25 


• 


• 



257 

HM624256A-35 

35 

35 


• 


• 



257 

HM624256AL-20 

20 

20 


• 


• 



257 

HM624256AL-25 

25 

25 


• 


• 



257 

HM624256AL-35 

35 

35 


• 


• 



257 

HM624257-35 

35 

35 

32 




• 



267 

HM624257-45 

45 

45 




• 



267 

HM624257L-35 

35 

35 




• 



267 

HM624257L-45 

45 

45 




• 



267 

HM621100A-20 

IMx 1 

20 

20 

28 


• 


• 



275 

HM621100A-25 

25 

25 


• 


• 



275 

HM621100A-35 

35 

35 


• 


• 



275 

HM621100AL-20 

20 

20 


• 


• 



275 

HM621100AL-25 

25 

25 


• 


• 



275 

HM621100AL-35 

35 

35 


• 





275 

4Mb 

HM628512-5 

512Kx8 

55 

55 

10|ay75m 

32 


• 

• 




281 

HM628512-7 

70 

70 



• 




281 

HM628512-8 

85 

85 



• 




281 

HM628512-10 

100 

100 



• 




281 

HM628512L-5 

55 

55 

_ 

• 

• 




281 

HM628512L-7 

70 

70 

_ 

• 

• 




281 

HM628512L-8 

85 

85 

_ 

• 

• 




281 

HM628512L-10 

100 

100 

_ 


• 




281 

HM628512L-5L 

55 

55 

_ 

1 


• 




281 

HM628512L-7L 

70 

70 

1 

• 

• 




281 

HM628512L-8L 

85 

85 


• 

• 




281 

HM628512L-10L 

100 

100 

_j 

• 

• 




281 

HM624100-25 

1Mx4 

25 

25 

0.05/0.75 

_j 



• 

• 


295 

HM624100-30 

30 

30 




• j 

• 


295 

HM624100-35 

35 

35 





• 


295 

HM624100-45 

45 

45 





• 


295 

HM624100L-30 

30 

30 

0.5m/0.7 





• 


295 

HM624100L-35 

35 

35 





• 


295 

HM624100L-45 

45 

45 





• 


295 

HM621400-25 

4M X 1 

25 

25 

0.05/0.75 





• 


302 

HM621400-30 

30 

30 





• 


302 

HM621400-35 

35 

35 




• 

• 


302 

HM621400-45 

45 

45 




i 

• 


302 

HM621400L-30 

30 

30 

0.5m/0.7 





• 


302 

HM621400L-35 

35 

35 





• 


302 

HM621400L-45 

45 

45 





• 


302 

Static 

RAM 

Module 

4Mb 

HM66205L-85 

512Kx8 

85 

85 

40p/80m 

32 


• 





288 

HM66205L-10 

100 

100 


• 





288 

HM66205L-12 

120 

120 


• 





288 
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QUICK REFERENCE GUIDE 


• Cache Static RAM and Fast SRAM Modules 


Mode 

Total 

Type No. 

— 

Process 

Organization 
(word X bit) 

Access 

Time 

(ns) 

Max 

Cycle 

Time 

(ns) 

Max 

Supply 

Voltage 

(V) 

Power 

Dissipation 

(W) 

Package 

Maintenance 

Only 

Page 

Pin No 

DG 

DP 

FP 

CP 

TFP 

Cache 

Static 

RAMs 

120Kb 

HM62A168-25 

CMOS 

8Kx16 
(2 way) 

25 

25 

+5 

1.1 (max) 

52 




• 



311 

HM62A168-30 

30 

30 




• 



311 

HM62A168-35 

35 

35 




• 



311 

HM62A168B-25 

25 

25 




• 



311 

HM62A168B-35 

35 

35 




• 



311 

128Kb 

HM62A188-25 

8Kx18 
(2 way) 

25 

25 




• 



311 

HM62A188-30 

30 

30 




• 



311 

HM62A188-35 

35 

35 




• 



311 

HM62A188B-25 

25 

25 




• 



311 

HM62A188B-35 

35 

35 




• 



311 

288Kb 

HM62A932-14 

32Kx9 

14 

20 

TBD 

44 




• 



323 

HM62A932-19 

19 

25 




• 



323 

HM62A932-24 

24 

30 




• 



323 

HM62A932-34 

34 

40 




• 



323 

328Kb 

HM62A2016-17 

8Kx20 
(2 way) 

17 

17 

1.1 (max) 

52 




• 



333 

HM62A2016-20 

20 

20 




• 



333 

HM62A2016-25 

25 

25 




• 



333 

HM62A2016-30 

30 

30 




• 



333 

1Mb 

HM62A8128-20 

128Kx8 

30 

20 

25m/0.75 

32 




• 



346 

1.2Mb 

HM62A9128-20 

128Kx9 

30 

20 




• 



346 

Fast 

SRAM 

Module 

256Kb 

HB66B1616A-25 

16Kx 16 
(module) 

25 

25 

0.4m/1.2 

36 







355 

HB66B1616A-35 

35 

35 







355 

2Mb 

HB66A2568A-25 

256K X 8 
(module) 

25 

25 

0.8m/2.4 

60 







365 

HB66A2568A-35 

35 

35 







365 


• MOS Pseudo Static RAM 


Mode 

Total 

Type No. 

Process 

Organization 
(word x bit) 

Access 

Time 

(ns) 

Max 

Cycle 

Time 

(ns) 

Max 

Supply 

Voltage 

(V) 

Power 

Dissipation 

(W) 

Package 

Maintenance 

Only 

Page 

Pin No 

DG 

DP 

FP 

CP 

TFP 

Pseudo 

Static 

256Kb 

HM65256B-10 

CMOS 

32Kx8 

100 

160 

+5 

2m/0.175 

28 


• 

• 




375 

HM65256B-12 

120 

190 


• 

• 




375 

HM65256B-15 

150 

235 


• 

• 




375 

HM65256B-20 

200 

310 


• 

• 




375 

HM65256BL-10 

100 

160 


• 

• 




375 

HM65256BL-12 

120 

190 


• 

• 




375 

HM65256BL-15 

150 

235 


• 

• 




375 

HM65256BL-20 

200 

310 


• 

• 




375 

1Mb 

HM658128A-8 

128Kx8 

80 

130 

0.35m/0.25 

32 


• 

• 


• 


383 

HM658128A-10 

100 

160 


• 

• 


• 


383 

HM658128A-12 

120 

190 


• 

• 


• 


383 

HM658128AL-8 

80 

130 


• 

• 


• 


383 

HM658128AL-10 

100 

160 


• 

• 


• 


383 

HM658128AL-12 

120 

190 


• 

• 


• 


383 

HM658128AL-8L 

80 

130 


• 

• 


• 


383 

HM658128AL-10L 

100 

160 


• 

• 


• 


383 

HM658128AL-12L 

120 

190 


• 

• 


• 


383 



HM658512-8 



80 

130 





• 

• 




395 



HM658512-10 



100 

160 





• 

• 




395 



HM658512-12 



120 

190 





• 

• 




395 



HM658512L-8 



80 

130 





• 

• 

_ 1 



395 


4Mb 

HM658512L-10 


512Kx8 

100 

160 


0.2m/0.25 



• 

• 




395 



HM658512L-12 



120 

190 





• 

• 




395 



HM658512L-8L 



80 

130 





• 

• 




395 



HM658512L-10L 



100 

160 




! 

• 

• 




395 



HM658512L-12L 



120 

190 

_ 1 


_ 1 


* 1 

• 


_ 1 


395 


0HITACHI 

viii Hitachi America, Ltd. • Hitachi Piaza • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 









QUICK REFERENCE GUIDE 


•ECL RAM 


Mode 

Total 

Type No. 

Process 

Organization 
(word X bit) 

Access 

Time 

(ns) 

Max 

Cycle 

Time 

(ns) 

Max 

Supply 

Voltage 

(V) 

Power 

Dissipation 

(W) 

Package 

Maintenance 

Only 

Page 

Pin No 

DG 

FG 

CG 



ECL 

10K 

64Kb 

HM10494-10 

Bi-CMOS 

16Kx4 

10 

10 

-5.2 

0.8 

28 

• 

• 





404 

HM10494-12 

12 

12 

• 

• 





404 

HM10490-10 

64Kx 1 

10 

10 

0.57 

22 

• 






408 

HM10490-12 

12 

12 

• 






408 

256Kb 

HM10500-15 

256K X 1 

15 

15 

0.52 

24 

• 






412 

ECL 

100K 

64Kb 

HM100494-10 

16Kx4 

10 

10 

-4.5 

0.65 

28 

• 

• 





417 

HM100494-12 

12 

12 

• 

• 





417 

256Kb 

HM100504-10 

64Kx4 

10 

10 

0.5 


• 





421 

HM100504-12 

12 

12 


• 





421 

HM100500-18 

256K X 1 

18 

18 

0.5 

24 

• 


• 




425 

1Mb 

HM100514-15 

256K X 4 

15 

15 

0.8 

32 


• 





430 

HM100510-15 

IMx 1 

15 

15 

0.7 

28 


• 





434 

ECL 

101K 

64Kb 

HM101494-10 

16Kx4 

10 

10 

-5.2 

0.75 

28 

• 

• 





438 

HM101494-12 

12 

12 

• 

• 





438 

HM101490-10 

64Kx 1 

10 

10 

0.57 

22 

• 






442 

HM101490-12 

12 

12 

• 






442 

256Kb 

HM101504-10 

64Kx4 

10 

10 

0.5 

28 


• 





446 

HM101504-12 

12 

12 


• 





446 

HM101500-15 

256K X 1 

15 

15 

0.5 

24 


• 

• 




450 

1Mb 

HM101514-15 

256K X 4 

15 

15 

0.8 

32 


• 





454 

HM101510-15 

IMx 1 

15 

15 

0.7 

28 


• 





458 


» FIFO Memory 


Mode 

Total 

Type No. 

Process 

Organization 
(word X bit) 

Access 

Time 

(ns) 

Max 

Cycle 

Time 

(ns) 

Max 

Supply 

Voltage 

(V) 

Power 

Dissipation 

(W) 

Package 

Maintenance 

Only 

Page 

Pin No 

DG 

DP 

FP 

CP 

TFP 

FIFO 

18Kb 

HM63921-20 

CMOS 

2Kx9 

20 

20 

+5 

0.6 

(max) 

28 


• 





465 

HM63921-25 

25 

25 


• 





465 

HM63921-35 

35 

35 


• 





465 

36Kb 

HM63941-20 

4Kx9 

20 

20 


• 





477 

HM63941-25 

25 

25 


• 





477 

HM63941-35 

35 

35 


• 





477 


The package codes apply to the material as follows: 

DP Dual In-line Package-Plastic 

DG Dual In-line Package—Ceramic 

FP Flat Package/SOP (Dual = 2-slded; Quad. = 4-sided)—Plastic 

FG Flat Package—Ceramic 

TFP Thin SOP—Plastic 

CG Chip Carrier (4-sided)—Ceramic 

CP J-lead Package (SOJ = 2-sided; PLCC = 4-slded)—Plastic 
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■ PACKAGE INFORMATION 

































PACKAGE INFORMATION 


• Dual-in-line Plastic 


Unit: mm (inch) Scale 1/1 




Applicable ICs 


DP-20N 

HM6268P Series, HM6268LP Series, HM6267P Series, HM6267LP Series 

DP-22N 

HM6287P Series, HM6287LP Series 

DP-22NB 

HM6288P Series, HM6288LP Series, HM6788P Series, HM6788HP Series, HM6788HAP Series, 

HM6287HP Series, HM6287HLP Series, HM6787P Series, HM6787HP Series, HM6787HAP Series, 
HM6787HAJP Series 

DP-24NC 

HM6789P Series, HM6789HP Series, HM6789HAP Series, HM6208HP Series, HM6208HLP Series, 

HM6708AP Series, HM6207HP Series, HM6207HLP Series, HM6707AP Series 

DP-28 

HM6264AP Series, HM6264ALP Series, HM6264ALP-L Series, HM62256P Series, HM62256LP Series, 
HM62256LP-L Series, HM65256BP Series, HM65256BLP Series, HM62256AP Series, HM62256ALP Series, 
HM62256ALP-SL Series 

DP-28C 

HM624256P Series, HM624256LP Series, HM624256AP Series, HM624256ALP Series, HM621100AP Series, 
HM621100ALP Series 

DP-28N 

HM6264ASP Series, HM6264ALSP Series, HM6264ALSP-L Series, HM6709AP Series 

DP-28NA 

HM62832HP Series, HM62832UHP Series, HM67832SHP Series, HM63921P Series, HM63941P Series, 
HM62256ASP Series, HM62256ALSP Series, HM62256ALSP-SL Series 

DP-32 

HM658128ALP Series, HM658128ALP-L Series, HM658128ADP Series, HM658128DP Series, 

HM658128LP Series, HM658512LP Series, HM658512P Series, HM628128P Series, HM628128LP Series, 
HM628128LP-SL Series, HM628512P Series, HM628512LP Series, HM628512LP-L Series 
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PACKAGE INFORMATION 


CERDIP 
• DG-22N 


Unit: mm (inch) Scale 1/1 



0.48 ±0.1 2.54 ±0.25 

(0.019 ±0.004) (0.100 ±0.010) 


DG-28N 




0.4810.1 
(0.019 ±0.004) 


2.54 + 0.25 
( 0.100 ± 0 . 010 ) 






Applicable ICs 


DG-22N 

HM10490 Series, HM101490 Series 


DG-24V 

HM10500 Series, HM 100500 Series 


DG-28N 

HM 10494 Series, HM 100494 Series, HM 101494 Series 
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Package Information 


Flat Package Unit: mm (inch) Scale IV 2 
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Package Information 


• Flat Package Unit: mm (inch) Scale v /2 
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Flat Package 


Package Information 

Unit: mm (inch) Scale V /2 
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Flat Package 


Package Information 

Unit: mm (inch) Scale iy 2 


• FG-32D 






Reference point 


Applicable ICs 


FP-28D 

HM6264AFP Series, HM6264ALFP Series, HM6264ALFP-L Series 

FP-28DA 

HM6264AFP Series, HM6264ALFP Series, HM6264ALFP-L Series, HM62256FP-T Series, 

HM62256LFP-T Series, HM62256LFP-SLT Series, HM65256BFP-T Series, HM65256BLFP-T Series, 
HM62256AFP-T Series, HM62256ALFP-T Series, HM62256ALFP-SLT Series 

FP-32D 

HM628128FP Series, HM628128LFP Series, HM658128DFP Series, HM658128LFP Series, 

HM658512LFP Series, HM658512DFP Series, HM65256BFP-T Series, HM65256BLFP-T Series, 

HM62256AFP-T Series, HM62256ALFP-T Series, HM62256ALFP-SLT Series, HM628128LFP-SL Series, 
HM628512FP Series, HM628512LFP Series, HM6285I2LFP-SL Series, HM658128ALFP Series, 
HM658128ALFP-L Series, HM658128ADFP Series 

FG-24A 

HM100500F Series, HM101500F Series 

FG-28D 

HM10494F Series, HM100494F Series, HM101494F Series 

TFP-32DA 

HM628128T Series, HM628128LT Series, HM62256A Series, HM62256AL Series 

FG-28DA 

HlViI01510F Series, HM100510F Series 

FPG-28DB 

HM100504F Series 

FG-32D 

HM100514F Series, HM101514F Series 
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PACKAGE INFORMATION 


TSOP Packages 


Unit: mm (inch) Scale 1 Va 


• TFP-32D 


8 , 0 ( 0 . 315 ) 

32 r ' T n 


(0.008+0.004) 


» ^ cl 

0.5010.10 


»ft ®' 

; o 
* ^ 
o 

(0.02010.004) 

20.010.2(0.78710.008) 



0'5‘ 


J HoTo7iO(O.OQ4)| 


• TFP.32DA 


8.0(0.315) 



l_J 

1 

jUn 

n 

rni^ig 



16 



j 

[0.50(0.020)1 


|| 10.50(0.020)1 

0.2010.10 


0^ 

M^10.08(0.003)®I 

(0.00810.004) 



17 



I . 


o 


0.5010.10 

o ® 


(0.02010.004) 

i 

1 14.010.2 


(0.551+0.008) 


0-5“ 


^.10(0.004)1 


Applicable ICs 


TFP-32D 

HM628128LT Series, HM628128LR Series 

TFP-32DA 

HM62256ALT Series, HM62256ALT-SL Series, HM658128ALT-L Series, HM658128ALT Series, 

HM658128ADT Series 


• Leadless Chip Carrier 


Unit: mm (inch) Scale 1 Va 



Applicable ICs 


CG-28B 


HM100500CG Series, 
HM101500CG Series 


Unit: mm (inch) Scale 1 Va 


• CP-24D 


1S.00max(0.63max)’ 
24 13 

L 


) 

1 S 

i 

3 

I 

§ 

d d c 
±1 +1 

Li 

■OOTJt U'U U'U u u uud 

’ J 1^0.74(0.0 29) 


o' 

o 



mmmmsi 


0.A3±0.10J 


(0.017+0.004)^ 


11.27(0.050)1 
joiO. 10(0.00^ 


i£ 


6-76i:8:?| | 


(0.266io:ool) 


• CP-28D 
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PACKAGE INFORMATION 


• Flat Package (J-bend Leads) 


Unit: mm (inch) Scale 







Applicable ICs 


CP-24D 

HM6288JP Series, HM6288LJP Sseries, HM6289JP Series, HM6289UP Series, HM6789JP Series, 

HM6789HJP Series, HM6789HAJP Series, HM6287HJP Series, HM6287HLJP Series, 

HM6787HJP Series, HM6287HAJP Series, HM6208HJP Series, HM6208HLJP Series, 

HM6708AJP Series, HM6207HJP Series, HM6207HUP Series, HM6207AJP Series 

CP-28D 

HM624256JP Series, HM624256LJP Series, HM624256AJP Series, HM624256ALJP Series, 

HM621100AJP Series, HM621100ALJP Series 

CP-28DN 

HM62832HJP Series, HM62832UHJP Series, HM62832SHJP Series, HM6709AJP Series 

CP-32D 

HM624257JP Series, HM624257UP Series, HM101504JP Series, HM62A8128JP Series, HM62A9128JP Series 
HM624100JP Series, HM624100JLP Series, HM621400JP Series, HM621400JLP Series 

CP-32DN 

HM62932JP Series, HM62932UP Series, HM62D932JP Series, HM62D932LJP Series 

CP-44 

HM62A932CP Series 

CP-52 

HM62A168CP Series, HM62A188CP Series, HM62A2016CP Series 
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■ RELIABILITY OF HITACHI 1C MEMORIES 


RELIABILITY CHARACTERISTICS FOR 
SEMICONDUCTOR DEVICES 

Hitachi semiconductor devices are designed, 
manufactured and inspected so as to achieve a 
high level of reliability. Accordingly, system relia¬ 
bility can be Improved by combining highly reli¬ 
able components along with proper environmen¬ 
tal conditions. It is Important to examine 
semiconductor device characteristics in light of 
their reliability. 

• Semiconductor devices are essentially struc¬ 
ture sensitive as seen in surface phenomenon. 
Fabricating the device requires precise control 
of a large number of process steps. 

• Device reliability is partly governed by elec¬ 
trode materials and package materials, as well 
as by the coordination of these materials with 
the device materials. 

• Devices employ thin-fllm and fine-processing 
techniques for metallization and bonding. Fine 
materials and thin film surfaces sometimes ex¬ 
hibit physically different characteristics from 
the bulks. 

• Semiconductor device technology advances 
drastically; Many new devices have been de¬ 
veloped using new processes over a short per¬ 
iod of time. Thus, conventional device reliabil¬ 
ity data cannot be used in some cases. 

• Semiconductor devices are characterized by 
volume production. Therefore, variations 
should be an important consideration. 

• Initial and accidental failures are only consid¬ 
ered to be semiconductor device failures 
based on the fact that semiconductor devices 
are essentially operable semipermanently. 
However, wear failures caused by worn materi¬ 
als and migration should also be reviewed 
when electrode and package materials are not 
suited for particular environmental conditions. 

• Component reliability may depend on device 
mounting, conditions for use, and environ¬ 
ment. Device reliability is affected by such fac¬ 
tors as voltage, electric field strength, current 
density, temperature, humidity, gas, dust, 
mechanical stress, vibration, mechanical 
shock, and radiation magnetic field strength. 



Figure 1 Typical failure rate curve 

Device reliability is generally represented by the 
failure rate. ‘Failure’ means that a device loses its 
function, including intermittent degradation as 
well as complete destruction. 

Generally, the failure rate of electric components 
and equipment is represented by the bathtub 
curve shown in Figure 1. For semiconductor de¬ 
vices, the configuration parameter of the Weibull 
distribution is smaller than 1, which means an 
initial failure type. Such devices ensure a long 
lifetime unless extreme environmental stress is 
applied. Therefore, Initial and accidental failures 
can become a problem for semiconductor de¬ 
vices. Semiconductor device reliability can be 
physically represented as well as statistically. 
Both aspects of failures have been thoroughly an¬ 
alyzed to establish a high level of reliability. 

SEMICONDUCTOR FAILURE TYPES AND 
THEIR MECHANISM 

Semiconductor device failures are categorized as 
disconnection, short-circuit, deterioration and 
miscellaneous failures. These are summarized in 
Table 1. Typical failure mechanisms are: 

Surface Deterioration 

The pn junction has a charge density of 
1020/cm3. If charges exceeding the above den¬ 
sity are accumulated on the pn junction surface, 
particularly adjacent to a depletion layer, electric 
characteristics of the junction tend to be easily 
varied. Although the surface of such devices as 
planar transistors is generally covered with a 
Si02 film and Is in an inactive state, the possibility 
of deterioration caused by surface channels still 
exists. Surface deterioration depends heavily on 
applied temperature and voltage and is often han¬ 
dled by the reaction model. 


0 HITACHI 

12 Hitachi America, Ltd. • Hitachi Plaza • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 







Reliability of Hitachi 1C Memories 


Table 1 Failure Modes, Mechanisms and Related Causes 


Failure modes 

Failure mechanisms 

Failure related causes 

Withstanding voltage 
reduced, Short, Leak 
current increased, hpg 
degraded, Threshold 
voltage variation. Noise 

Pin hole. Crack, Uneven 
thickness, Contamination, 
Surface inversion. Hot 
carrier injected 

Passivation 

Surface oxide film. 
Insulating film between 
wires 

Open, Short, Resistance 
increased 

Flaw, Void, Mechanical 
damage. 

Break due to uneven 
surface, Non-ohmic 
contact. Insufficient 
adhesion strength. 

Improver thickness. 
Electromigration, 

Corrosion 

Metallization 

Interconnection, 

Contact, Through hole 

Open, Short 

Resistance increased 

Bonding runout. 
Compounds between 
metals, Bonding position 
mismatch. Bonding 
damaged 

Connection 

Wire bonding. 

Ball bonding 

Open, Short 

Disconnection, 

Sagging, Short 

Wire lead 

Internal connection 

Withstanding voltage 
reduced. Short 

Crystal defect. 

Crystallized impurity. 

Photo resist mismatching 

Diffusion, 

Junction 

Junction diffusion, 
Isolation 

Open, Short, Unstable 
operation. Thermal 
resistance increased 

Peeling, chip. Crack 

Die bonding 

Connection between die 
and package 

Short, Leak current 
Increased, Open, 
Corrosion disconnection. 
Soldering failure 

Integrity, 
moisture ingress. 

Impurity gas. High 
temperature. Surface 
contamination. Lead rust. 
Lead bend, break 

Package sealing 

Packaging, Hermetic 
Seal, Lead plating. 
Hermetic package & 
plastic package. Filler 
gas 

Short, Leak current 
increased 

Dirt, Conducting foreign 
matter. Organic carbide 

Foreign matter 

Foreign matter in 
package 

Short, Open, Fusing 

Electron destroyed 

Input/output pin 

Electrostatistics, 
Excessive Voltage, 

Surge 

Soft error 

Electron hole generated 

Disturbance 

a. particle 

Leak current increased 

Surface inversion 


High electric field 
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Reliability of Hitachi 1C Memories 


One example is surface deterioration caused by 
hot carriers. Hot carriers are generated when 
such devices as MOS dynamic RAMs are oper¬ 
ated at a voltage near the minimum breakdown 
voltage (BVds) by raising internal voltage and 
when a strong electric field is established near the 
MOS device’s drain resulting from reduced de¬ 
vice geometry from 2 /im to 0.8 fim. Generated hot 
carriers may affect surface boundary characteris¬ 
tics on a part of the gate oxide film, resulting in 
degradation of threshold voltage (Vjh) and 
counter conductance (gm). Hitachi devices em¬ 
ploy Improved design and process techniques to 
prevent these problems. However, as processes 
becomes finer, surface deterioration may possi¬ 
bly become a serious problem. 



Electrode-Related Failures 

Electrode-related failures have become increas¬ 
ingly important as multi-layer wiring has become 
more complicated. Noticeable failures include 
electromigration and Al wiring corrosion in plastic 
sealed packages. 

ELECTROMIGRATION 

This is a phenomenon in which metal atoms are 
moved by a large current of about 10® A/cm^ sup¬ 
plied to the metal. When ionized atoms collide 
with the current of scattering electrons, an ‘elec¬ 
tron wind’ is produced. This wind moves the metal 
atoms in the opposite direction from the current 
flow, which generates voids at a negative elec¬ 
trode, and hillock and whiskers at an opposite 
one. The generated voids increase wiring resist¬ 
ance and cause excessive currents to flow in 
some areas, leading to disconnection. The gener¬ 
ated whiskers may cause shortcircuits in multi¬ 
metal line. 

MULTI-METAL LINE RELATED FAILURES 
Major failures associated with multi-metal line in¬ 
clude increased leak currents, shortcircuits 
caused by a failed dielectric interlayer, and In¬ 
creased contact metal resistance and disconnec¬ 
tion between metal wirings. 

AL LINE CORROSION AND DISCONNECTION 
When plastic encapsulated devices are sub¬ 
jected to high-temperatures, high-humidity or a 
bias-applied condition, Al electrodes in devices 
can cause corrosion or disconnection (Figure 2). 
Under high-temperature and high-humidity, cor¬ 
rosion is randomly generated over the element 
surface. However, after an extended period of 
time, the corrosion has not significantly in¬ 
creased. Accordingly, this failure is possibly due 


Figure 2 Categorized Al corrosion mode 

to an Initial failure associated with manufacturing. 
It is also verified that this type of failure can be 
generated when the adhesion surface between 
an element and resin is separated or when foreign 
materials are attached to the element with human 
saliva. Under a bias-applied, high-temperature, 
high-humidity condition, corrosion is generated in 
higher potential areas while in lower potential 
areas, grain corrosion occurs. Once this failure 
occurs In part of a device, the device can become 
worn out In a relatively short time. This failure 
proves to depend on the hydroscopic volume re¬ 
sistivity of sealed resin. The Al line corrosion 
mechanism described above is summarized in 
Figure 3. 



Figure 3 Plastic package cross section and Al corrosion 
mechanism 
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Bonding Related Failures 

DEGRADATION CAUSED BY INTERMETALLIC 
FORMATION 

Bonding strength degradation and contact resist¬ 
ance increase are caused by compounds formed 
in connections between Au wire and Al film. This 
Is the most serious problem In terms of reliability. 
The compounds are formed rapidly during bond¬ 
ing and are increased through thermal treatment. 
Consequently, Hitachi products are subjected to 
a lower-temperature, shorter-period bonding 
whenever possible. 

WIRE CREEP 

Wire creep is wire neck destruction in an Au ball 
along an intergranular system occurring when a 
plastic sealed device is subjected to a long-term 
thermal cycling test. This failure results from In¬ 
creased crystal grains due to heat application 
when forming a ball at the top of an Au wire, or 
from an Impurity introducing to the intergranular 
system. Bonding under usual conditions with no 
loop configuration failures does not cause this 
failure unless a severe long-term thermal cycling 
test is applied. Accordingly, wire creep is not a 
problem in actual usage. 

CHIP CRACK 

With the increase in chip size associated with the 
increased number of incorporated functions, 
more problems can occur during assembly, such 
as chip cracks during bonding. Bonding methods 
include Au-silicon eutectic, soldering and Ag- 
paste. Soldering and Ag-paste exhibit few chip 
crack problems. For Au-sllicon eutectic, In con¬ 
trast, large stress is applied to a pellet due to its 
strength and high temperature resistance for at¬ 
tachment, which may result in critical chip de¬ 
fects. Today, the chip destruction limit can be de¬ 
termined by finite-element analysis and by 
distortion measurement using a fine accuracy 
gauge. Ideally, Au-silicon eutectic should be 
evenly applied over the entire surface. However, 
this Is difficult due to the existence of a silicon 
oxide film on the silicon back surface. Therefore, 
specifications for Au-silicon eutectic have been 
established based on stress analysis and thermal 
cycling test results. 

REDUCED MAXIMUM POWER DISSIPATIONS 
Heat fatigue due to thermal expansion coefficient 
mismatch among different materials deteriorates 
thermal resistance, resulting in decreased maxi¬ 
mum power dissipations. 


Sealing Related Failures 

Hermetically sealed packages, including metal, 
glass, ceramic, and all other types, have the pos¬ 
sibility of the following failures. 

1. Al line corrosion on the chip surface due to 
slight moisture and reaction between the dif¬ 
ferent ionized materials. 

2. Intermittent moving foreign metals short. 

3. Al line corrosion due to extraneous H 2 O 
caused by hermetic failure. 

Moving foreign matter, even if it is a non-active 
solid, can be charged up within a cavity during 
movement, thereby inducing parastic effects and 
metal shorts. The foreign matter detection 
method is specified by MIL-STD-883C, PIND 
(Particle Impact Noise Detection) Test. The PIND 
test consists of filtering a particle impact wave¬ 
form (ultrasonic waveform), detecting it with a mi¬ 
crophone and then amplifying it. 

Disturbance 

ELECTROSTATIC DISCHARGE 
DESTRUCTION 

Destruction caused by electrostastic discharge Is 
a problem common to semiconductor devices. A 
recent report introduced three modes of this fail¬ 
ure; the human body model, charged device 
model and field induced model. 

The human body is easily charged. A person just 
walking across a carpet can be charged up to 
15000 V. This voltage Is high enough to destroy a 
device. An equivalent circuit of the human body 
model is shown In Fig. 4. The human body’s ca¬ 
pacitance Cb and resistance Rb are 100 to 200 pF 
and 1000 to 200012, respectively. Assuming a 
body is charged with 2000V, the dissipated en¬ 
ergy is obtained as follows: With a time constant 
of 10'^ sec, the dissipated energy is 2 KW, which 
is enough to destroy a small area of a chip. 


-j j- vw —. — wv-— 

am Rd Rc 

w w 

a — Human Body Capacity 

m — Human Body Resistance 

Rd — Device Resistance 

Rc — Resistance Between Device and Ground 

E= -jCbV’ "O.axlO-’J 


Figure 4 Equivalent circuit of human body model 
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In the charged device model, charges are accumu¬ 
lated in a device, not a human body, and dis¬ 
charged through contact resistance during a short 
time. The equivalent circuit of this model is shown 
in Fig. 5. Device size and device position relative to 
GND are important parameters in this model since 
the model depends on device capacity. 

In the field induced model, a device is left under a 
strong electric field or is affected by neighboring 
high voltage material. Since the capacitor of de¬ 
vice or lead of device acts like an antenna, the 
following cases will possibly cause destruction: 
1) a device is incorporated into a high electric field 
such as a CRT, 2) a device Is left under a high- 
frequency electric field and 3) a device is moved 
with a container charged at high voltage, such as 
a tube. 



X 


Figure 5 Equivalent circuit of charging model 

LATCH-UP 

Latch-up Is a problem unique to CMOS devices. 
This problem is a thyristor phenomenon caused 
by a parasitic PNP or NPN transistor formed in the 
CMOS configuration. Latch-up can occur when: 
1) an accidental surge voltage exceeds the maxi¬ 
mum rating, 2) there is a power supply ripple, 3) 
an unregulated power supply and noise is applied 
or 4) a device is operated from two sources having 
different set-up voltages. These cases can cause 
input or output current to flow in the opposite di¬ 
rection from usual flow, which triggers parasitic 
thyristors. This results in excessive current flow¬ 
ing between a power supply and ground. This 
phenomenon continues until the power Is turned 
off or the flowing current reduced to a certain 
level. Once latch-up occurs in an operating de¬ 
vice, the device will be destroyed. 


Much effort should be made in designing circuits 
to prevent latch-up. Latch-up triggering Input or 
output currents start to flow under the following 
conditions: 

V < jnVcc O'' Vjn < GND for input level 
V>outVcc or Vout< GND for input level 

Therefore, circuits should be designed so that no 
forward current flows through the input protection 
diodes or output parasitic diodes. 

Soft errors 

When oi particles are generated from uranium or 
thorium In a package the silicon surface of an LSI 
chip, electron-hole pairs are formed which act as 
noise to data lines and other floating modes, 
causing temporary soft errors. This phenomenon 
is shown in Fig. 6. Only electrons from among the 
electron-hole pairs are only collected to a memory 
cell. As a result, the cell changes from a state of 
1 to 0, which is a soft error. 

Hitachi devices have been subjected to simula¬ 
tion and irradiation tests to prevent soft errors. In 
some cases, organic material, PIQ, is applied to 
the surface of the device. 


a 



Figure 6 Soft error caused by a particles in dynamic memory 
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FINE GEOMETRY RELATED PROBLEMS 

In response to higher integration requirements for The problems associated with finer geometry are 
memories and microcomputers, LSI geometry shown in Table 2. 
has been reduced in the way of 3 /^m 2 /xm 

1.3 fim 0.8 /Ltm. 


Table 2 Finer geometry related problems 


Item 

Problems 

Countermeasure 

5V single supply 
voltage 

• Breakdown voltage of gate oxide films 

• Si 02 defects 

Oxide film formation process 
improved 

• Cleaning 

• Gettering 

• Screening 

Horizontal dimension 
reduction 

• Soft errors by a particles 

• A1 reliability reduced 

• CMOS latch up 

• Mask alignment margin reduced 

• Hot carriers 

Surface passivation film improved 

• Metallization improved 

• Design/layout improved 

• Process improved 

Vertical & horizontal 
dimension reduction 

• Higher breakdown voltage not permitted 

• Electrostatic discharge resistance reduced 

Use of low voltage examined 

• Configuration improved 

• Protection circuits enhanced 


RELIABILITY TEST DATA ON 
Hi-BiCMOS MEMORY 

Hi-BiCMOS memory is newly designed based on 
the latest fine machining technologies which fea¬ 
tures the low electric consumptlon/high integrity 
of CMOS and the high speed/high drivability 


of bipolar. These devices can attain the high 
speed of ECL and the low electric consumption of 
CMOS. Input and output level supports both ECL 
and TTL. Reliability test data with the HM100490- 
15(64k-words x 1-bit)andthe HM6788P-25(16k- 
words X 4“bits) are listed in Tables 3 and 4. 


Table 3 Results of Hi-BiCMOS Memory Reliability Tests 


Test item 

1 HM100490-15 (Cerdip) 

Test item 

1 HM6788P-25 (Plastic) 

Remarks 

Test 

conditon 

Samples 

Total test 
time 

Failures 

Failure 

rate 

Test 

condition 

Samples 

Test test 
time 

Failures 

Failure 

rate 

High- 

tempera¬ 

ture 

pulse 

opera¬ 

tion 

T3=125°C 

Vee=-4-5V 

380 

C.H. 

3.8x105 

0 

'■8 , 
2.4x10-6 

High 

tempera¬ 

ture 

pulse 

opera¬ 

tion 

T3=125°C 

Vcc=5.0V 

420 

C.H. 

4.2X105 


1/h 

4.8x10-6 

*1 

foreign 

matter 

Moisture 

endur¬ 

ance 

85°C 85%RH 
5V 

210 

2.1X105 

0 

4.8x10-6 


High- 

temp. 

storage 

T3=200°C 

330 

3.3X105 

0 

3.0x10'^ 

Pressure 

cooker 

121 °C100%RH 

80 

0.16X105 

0 

6.3x10-5 

_1 



Table 4 Results of Hi-BiCMOS Memory Environmental Tests 


Test item 

Test condition 

HM 100490-15 (Cerdip) 

HM6788P-25 (Plastic) 

Samples 

Failure 

Samples 

Failure 

Temperature cycling 

-55°C~-150°C lOOcyles 

180 

0 

180 

0 

Soldering heat 

250°C 10 seconds 

22 

0 

22 

0 

Thermal shock 

0°C~100°C 10 cycles 

50 

0 

50 

0 

Mechanical shock 

1500G, 0.5ms Three times each 
for X, Y and Z 

22 

0 

- 

- 

Variable frequency 

100~200Hz, 20G Three times each 
for X, Y and Z 

22 

0 

- 

- 

Constant acceleration 

20000G, 1 minute, each 
for X, Y and Z 

22 

0 

- 

- 
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RELIABILITY TEST DATA ON MOS MEMORIES 

The reliability test data on the HM62256(32k-word x 8-bit) and the HM628128 (128K-word x 8-bit) are 
listed in Tables 5 and 6. 


Table 5 Results of MOS Memory Reliability Tests 


Test item 

Test condition 

HM62256FP (SOP) 

HM628128FP (SOP) 

Remarks 

Sam¬ 

ples 

Total 

test time 

Fail¬ 

ures 

Failure 

rate* 

(1/hr.) 

Sam¬ 

ples 

Total 

total time 

Fail¬ 

ures 

Failure 

rate* 

(l/hr.) 

High- 

temperature 
pulse operation 

125°C/5.5V 

3088 

3.11x106 

0 

8.88X10*7 

1038 

1.04x106 

0 

8.86x10*7 

*1 

Foreign X 2 

*2 Leakxl 

125 "C/7 V 

455 

4.55x105 

0 

2.02x10*6 

951 

5.33x105 

l*\ 

3.79X10*6 

150°C/7V 

103 

1.00x105 

1*1 

2.02x10*5 

80 

1.60X105 

0 

5.75X10*6 

Moisture 

endurance 

85°C/85% 

RH 7V 

680 

6.80x105 

3 

1.35X10*6 

127 

2.54X105 

0 

3.62X10*6 

Pressure 

cooker 

121 "C/100% 

RH 

320 

6.40 XIO^ 

r2 

3.16X10*5 

90 

2.70X10^ 

0 

3.41X10*5 


♦Confidence level 60% 

Table 6 Results of MOS Memory Environmental Tests 


Test item 

Test condition 

HM62256FP (SOP) 

HM628128FP (SOP) 

Samples 

Failure 

Samples 

Failure 

Temperature cycling 

-55 °C to 150°C 500 cycles 

482 

0 

105 

0 

Soldering heat 

260 °C 10 seconds 

22 

0 

22 

0 

Thermal shock 

-65°C to 150°C 15 cycles 

76 

0 

77 

0 

Mechanical shock 

1500G. 0.5ms 

— 

— 

— 

_ 

Variable frequency 

100 to 2000 Hz, 20G 

— 

— 

— 

— 

Constant acceleration 

6000G 

— 

- 

- 

- 


Figure 7 Time change in access time for Hi-BiCMOS memory 


Example 


Device name 

HM100490 

Test condition 

Ta=125°C, Vee=-4.5V 


all bit scanning 

Failure criteria 

Iaa ~ 

Failure mechanism 

Surface degradation 

Results: 1 


Access time is stabilized. 


Example of time change in access time for Hi-BI CMOS memory 


20h 


10 


Tcit ConditioB 
Vie = -4.5 V 
Ta=e5lC 

Shrching Piiiern 


"T Mixiitium 
Q Avenge 
T Minimum 


— } 


500 


1,000 


2,000 


Time 'hri 
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Figure 8 Time change in Vcc "lin and t^A Hi-BiCMOS memory 


Example 

Example of time change in Vcc ^AA Hi-Bi CMOS memory 

Device name 

HM6788P-25 



5 

_ 


Test condition 

Ta = 125°C, Vcc=-5.0V 





all bit scanning 

^ 4 
> 

5 .A..5_5 


Failure criteria 

Vcc=4.5V,tAA=25ns 

c 3 

i 

8 2 

.III I 


Failure mechanism 

Surface degradation 

’Test Condition .. 

.. _ Maximum 

Ta-Z 5 A i Minimum 

- Marching Pattern 

_1_1_J_ u _1_ 


Results: 

Both of Vcc (iTiiri) and tAA ^re stabilized. 

1 

0 





0 500 1,000 " 2,000 




Time (hr) 



•30 

Test Condition 

Same as above 




^ 25l 

- 




c 

-So 





15 

_ 




T i_1_i_i_ 





0 500 1,000 2,000 




Time (hr) 


Figure 9 Time change in Vqq min and tpAC ^OS memory 


Example 

Device name 

HM511000P 

Test condition 

Ta=125°C, Vcc = -7V 
all bit scanning 

Failure criteria 

Vdd=4.5V, 

AVdd = 1.0V 

Failure mechanism 

Surface degradation 

Results: 


Access time (tAA) 
failure criteria. 

stabilized and is within the 

Note: Test accuracy is 0.2V, 2 ns. 


Example of time change in Vdd min and t^AC MOS 


Test Condition 
Marching pattern 
ro=25*C 
iV=200pcs 


T Maximum 
A Average 
1 Minimum 


500 1.000 

Time (hr) 


■4-db: 


Test Condition 
Same as abo\ 

■I _ 1 

e 

I J 

.r 3 

_I , ,.,.j 

[. 1 1 

L .-X.,-1- 


Time (hr) 
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1. VIEWS ON QUALITY AND 
RELIABILITY 

Hitachi basic views on quality are to meet individual 
users' purpose and their required quality level and 
also to maintain the satisfied level for general ap¬ 
plication. Hitachi has made efforts to assure the 
standardized reliability of our 1C memories in actual 
usage. To meet users' requests and to cover expand¬ 
ing application, Hitachi performs the followings; 

(1) Establish the reliability in design at the stage of 
new product development. 

(2) Establish the quality at all steps in manufactur¬ 
ing process. 

(3) Intensify the inspection and the assurance of re¬ 
liability of products. 

(4) Improve the product quality based on market¬ 
ing data. 

Furthermore, to get higher quality and reliability, 
we cooperate with our research laboratories. 

With the views and methods mentioned above, 
Hitachi makes the best efforts to meet the users' re¬ 
quirements. 

2. RELIABILITY DESIGN OF 
SEMICONDUCTOR DEVICES 

2.1 Reliability Target 

Establishment of reliability target is important in 
manufacturing and marketing as well as function 
and price. It is not practical to determine the re¬ 
liability target based on the failure rate under single 
common test condition. So, the reliability target is 
determined based on many factors such as each 
characteristics of equipment, reliability target of 
system, derating applied in design, operating condi¬ 
tion and maintenance. 

2.2 Reliability Design 

Timely study and execution are essential to achieve 
the reliability based on reliability targets. The main 
items are the design standardization, device design 
including process and structural design, design 
review and reliability test. 

(1) Design Standardization 

Design standardization needs establishing design 
rules and standardizing parts, material, and 
process. When design rules are established on 
circuit, cell, and layout design, critical items 
about quality and reliability should be ex¬ 
amined. Therefore, in using standardized 


process or material, even newly developed prod¬ 
ucts would have high reliability, with the excep¬ 
tion of special requirement on function. 

(2) Device Design 

It is important for device design to consider 
total balance of process design, structure 
design, circuit and layout design. Especially In 
case of applying new process or new material, 
we study the technology prior to development 
of the device in detail. 

(3) Reliability Test by Test Site 

Test site is sometimes called Test Pattern. It is 
useful method for evaluating reliability of 
designing and processing ICs with complicated 
functions. 

1. Purposes of Test Site are as follows; 

• Making clear about fundamental failure mode; 

• Analysis of relation between failure mode and 
manufacturing process condition, 

• Analysis of failure mechanism. 

• Establishment of QC point in manufacturing. 

2. Effects of evaluation by Test Site are as follows; 

• Common fundamental failure mode and 
failure mechanism in devices can be evaluated. 

• Factors dominating failure mode can be 
picked up, and compared with the process 
having been experienced in field. 

• Able to analyze relation between failure 
causes and manufacturing factors. 

• Easy to run tests. 

2.3 Design Review 

Design review is a method to confirm systematically 
whether or not design satisfies the performance 
required including by users, follows the specified 
ways, and whether or not the technical items 
accumulated in test data and application data are 
effectively applied. 

In addition, from the standpoint of competition 
with other products, the major purpose of design 
review is to insure quality and reliability of the 
product. In Hitachi, design review Is performed 
in designing new products and also in changing 
products. 

The followings are the items to consider at design 
review. 

(1) Describe the products based on specified design 
documents. 

(2) Considering the documents from the standpoint 
of each participant, plan and execute the sub¬ 
program such as calculation, experiments and 
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investigation if unclear matter is found. 

(3) Determine the contents and methods of reliabil¬ 
ity test based on design document and drawing. 

(4) Check process ability of manufacturing line to 
achieve design goal. 

(5) Arrange the preparation for production. 

(6) Plan and execute the sub-programs of design 
changes proposed by individual specialists, for 
tests, experiments and calculation to confirm the 
design change. 

(7) Refer to the past failure experiences with 
similar devices, confirm the prevention against 
them, and plan and execute the test program 
for confirmation of them. 

In Hitachi, these study and decision at design review 

are made using the individual check lists according 

to its objects. 


3. QUALITY ASSURANCE SYSTEM OF 
SEMICONDUCTOR DEVICES 

3.1 Activity of Quality Assurance 

The following items are the general views of overall 

quality assurance in Hitachi; 

(1) Problems is solved in each process so that even 
the potential failure factors will be removed at 
final stage of production. 

(2) Feedback of Information is made to insure 
satisfied level of process ability. 

As the result, we assure the reliability. 


Step Contents Purpose 
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3.2 Qualification customers. 

To assure the quality and reliability, the qualifica- (3) Qualify every change in design and work, 

tion tests are done at each stage of trial production (4) Qualify intensively on parts and materials and 

and mass production based on the reliability design process. 

described in section 2. (5) Considering the process ability and factor of 

The followings are the views on qualification in manufacturing fluctuation, establish the control 

Hitachi: points in mass production. 

(1) From the standpoint of customers, qualify the Considering the views mentioned above, qualifica- 

products objectively by a third party. tion shown in Fig. 1 is done. 

(2) Consider the failure experiences and data from 
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3.3 Quality and Reliability Control in Mass Produc¬ 
tion 

To assure quality in mass production, quality is 
controlled functionally by each department, mainly 
by manufacturing department and quality assurance 
department. The total function flow is shown in 
Fig. 2. 

3.3.1 Quality Control on Parts and Materials 

With the tendency toward higher performance and 
higher reliability of devices, quality control of parts 
and materials becomes more important. The items 
such as crystal, lead frame, fine wire for wire bond¬ 
ing, package and materials required in manufactur¬ 
ing process like mask pattern and chemicals, are all 
subject to inspection and control. 

Besides qualification of parts and materials stated in 
3.2, quality control of parts and materials is defined 
in incoming inspection. Incoming inspection is per¬ 
formed based on its purchase specification, drawing 
and mainly sampling test based on MlL-STD-105D. 
The other activities for quality assurance are as 
follows. 


• Table 1. Quality Control Check Points of Parts 
and Material (example) 


Material, 

Parts 

Important 
Control Items 

Point for Check 


Appearance 

Damage and Contamina 
tion on Surface 

Wafer 

Dimension 

Flatness 

Sheet Resistance 

Resistance 


Defect Density 
Crystal Axis 

Defect Numbers 


Appearance 

Defect Numbers. Scratch 

Mask 

Dimension 

Resistoration 

Dimension Level 


Gradation 

Uniformity of Gradation 


Appearance 

Contamination. Scratch, 



Bend. Twist 


Dimension 


Bonding 

Purity 

Purity Level 

Elongation Ratio 

Mechanical Strength 


Appearance 

Contamination, Scratch 


Dimension 

Processing 

Dimension Level 

Frame 

Accuracy 



Plating 

Bondability, Soiderabiiity 


Mounting 

Characteristics 

Heat Resistance 


Appearance 

Contamination. Scratch 


Dimension 

Dimension Level 


Leak Resistance 

Airtightness 


Plating 

Bondability, Soiderabiiity 

Ceramic- 

Mounting 

Heat Resistance 

Package 

Characteristics 

Electrical 

Characteristics 



Mechanical 

Strength 

Mechanical Strength 


Composition 

Electrical 

Characteristics 

Characteristics of 

Plastic Material 

Plastic 

Thermal 

Characteristics 



Molding 

Performance 

Molding Performance 


Mounting 

Characteristics 

Mounting Characteristics 


(1) Technology Meeting with Vendors 

(2) Approval and Guidance of Vendors 

(3) Analysis and tests of physical chemistry. 

The typical check points of parts and materials are 
shown in Table 1. 

3.3.2 Inner Process Quality Control 

To control inner process quality is very significant 
for quality assurance of devices. The quality 
control of products in every stage of production is 
explained below. Fig. 3 shows inner process quality 
control. 

(1) Quality Control of Products in Every Stage of 
Production 

Potential failure factors of devices should be re¬ 
moved in manufacturing process. Therefore, check 
points are set up in each process so as not to move 
the products with failure factors to the next 
process. Especially, for high reliability devices, 
manufacturing lines are rigidly selected in order to 
control the quality in process. Additionally we per¬ 
form rigid check per process or per lot, 100% 
inspection in proper processes so as to remove 
failure factors caused by manufacturing fluctuation, 
and screenings depending on high temperature aging 
or temperature cycling. Contents of controlling 
quality under processing are as follows: 

• Control of conditions of equipment and workers 
and sampling test of uncompleted produsts. 

• Proposal and execution of working improvement. 

• Education of workers 

• Maintenance and improvement of yield 

• Picking up of quality problems and execution of 
countermeasures toward them. 

• Communication of quality information. 

(2) Quality Control of Manufacturing Facilities and 
Measuring Equipment 

Manufacturing facilities have been developed with 
the need of higher devices in performance and the 
automated production. It is also important to de* 
termine quality and reliability. 

In Hitachi, automated manufacturing is promoted 
to avoid manufacturing fluctuation, and the opera¬ 
tion of high performance equipment is controlled to 
function properly. 

As for maintenance inspection for quality control, 
daily and periodically inspections are performed 
based on specification on every check point. 

As for adjustment and maintenance of measuring 
equipment, the past data and specifications are 
clearly checked to keep and improve quality. 
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(3) Quality Control of Manufacturing Circumst¬ 
ances and Sub-material. 

Quality and reliability of devices are affected 
especially by manufacturing process. There¬ 
fore, we thoroughly control the manufacturing 
circumstances such as temperature, humidity, 
dust, and the sub-materials like gas or pure 
water used in manufacturing process. 


Dust control is essential to realize higher in¬ 
tegration and higher reliability of devices. To 
maintain and improve the clearness of manufac¬ 
turing site, we take care buildings, facilities, air- 
conditioning system, materials, clothes and 
works. Moreover, we periodically check on 
floating dust in the air, fallen dust or dirtiness 
on floor. 



Prooots 

Control Point 

Purpoft of Control 


1 

'Purchase of Material 





-Wafer--, 


Wafer 

Characteristics, Appearance 

Scratch, Removal of Crystal 

Defect Wafer 



J Surface Oxidation 

Oxidation 


Assurance of Resistance 



p Inspection on Surface 


Appearance, Thickness of 

Pinhole, Scratch 


< 

Oxidation 
) Photo Resist 

Photo 

Resist 

Oxide Film 




p Inspection on Photo Resist 


Dimension, Appearance 

Dimension Level 



0PQCLevel Check 



Check of Photo Resist 


‘ 

) Diffusion 

Diffusion 

Diffusion Depth, Sheet 
Resistance 

Diffusion Status 



p Inspection on Diffusion 


Cate Width 

Control of Basic Parameters 



OPQC Level Check 


Characteristics of Oxide Film 

(Vth, etc) Cleaness of surface. 




Breakdown Voltage 

Prior Check of Vih 

Breakdown Voltage Check 




> Evaporation 

Evapo- 

Thickness of Vapor Film, 

Assurance of Standard 



ration 

Scratch, Contamination 

Thickness 



p Inspection on Evaporation 






OPQC Level Check 






) Wafer Inspection 

Wafer 

Thickness, Vth Characteris- 

Prevention of Crack, 




tics 

Quality Assurance of Scribe 


' 

1 Inspection on Chip 
Electrical Characteristics 

Chip 

Electrical Characteristics 




)Chip Scribe 
> Inspection on Chip 
Appearance 

OPQC Lot Judgement 


Appearance of Chip 



^Frame— 






> Assembling 

Assembling 

Appearance after Chip 

Quality Check of Chip 





Bonding 

Bonding 





Appearance after Wire 

Quality Check of Wire 





Bonding 

Bonding 



OPQC Level Check 


Pull Strength, Compresion 

Prevention of Open and 





Width, Shear Strength 

Short 


j 

) Inspection after 

Assembling 


1 Appearance after Assembling 



^Package- 

OPQC Lot Judgement 





) Sealing 

Sealing 

j Appearance after Sealing 

Guarantee of Appearance 





Outline, Dimension 

and Dimension 



OPQC Level Check 

Marking 

Marking Strength 




) Final Electrical Inspection 


1 



I 

OFailure Analysis 


Analysis of Failures, Failure 

Feedback of Analysis Infor¬ 





Mode. Mechanism 

mation 


i 

p Appearance Inspection 
^Sampling Inspection on 
Products 
p Receiving 





1 

1 Shipment 





Figure 3 Example of Inner Process Quality Control 
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Quality Asauranca of 1C Mamory 


3.3.3 Final Tests and Reliability Assurance 
(1) Final Tests 

Lot inspection is done by quality assurance 
department for the product passed in 100% test 
in final manufacturing process. Though 100% 
of passed products is expected, sampling Inspec¬ 
tion is subjected to prevent mixture of failed 
products by mistake. 


The Inspection is executed not only to confirm 
that the products meet users' requirement, but 
to consider potential factors. Our lot inspec¬ 
tion is based on MIL-STD-105D. 

(2) Reliability Assurance Tests 

To assure reliability, the reliability tests are per¬ 
formed periodically, and performed on each 
manufacturing lot if user requires. 
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■ OUTLINE OF TESTING METHOD 


1. INSPECTION METHOD 

Compared to conventional core memories, 1C 
memories contain ail peripheral circuits, such as the 
decoder circuit, write circuit and read circuit. As a 
result, assembly and electrical inspection of ICs are 
all performed by 1C manufacturers. Consequently, 
as the electrical inspection of 1C memories are 
becoming more systematic, conventional 1C inspec¬ 
tion facilities are becoming useless. This has led to 
the development and introduction of a memory 
tester with pattern generator to generate the inspec¬ 
tion pattern of the memory 1C at high speed. A 
function test for such as TTL gates can be per¬ 
formed even by a simple DC parameter facility. 
However, when the address input becomes multi¬ 
plexed as in 16K, 64K and 256K memory, even the 
generation of the function test pattern becomes a 
serious problem. 

In the memory 1C inspection, its quality cannot be 
judged by DC test on external pins only, because the 
number of the element such as transistor which can 
be judged in the DC test is only 1/1000 of all ele¬ 
ments. The followings are the address patterns pro¬ 
posed to inspect whether the internal circuits are 
functioning correctly. 

(1) All "Low", All "High" 

(2) Checker Flag 

(3) Stripe Pattern 

(4) Marching Pattern 

(5) Galloping 

(6) Waling 

(7) Ping-Pong 

Those are not all, but only representative ones. 
There are the pattern to check the mutual inter¬ 
ference of bits and the pattern for the maximum 
power dissipation. Among the above mentioned 
patterns, those of (1) to (4) are called N pattern, 
which can check one sequence of N bit 1C memory 
with the several times of N patterns at most. Those 
of (5) to (7) are called N* pattern, which need 
several times of patterns to check one sequence 
of N bit 1C memory. Serious problem arises in using 
pattern in a large-capacity memory. For ex¬ 
ample, inspection of 16K memory with galloping 
pattern takes a lot of time - about 30 minutes. (1), 

(2) and (3) are rather simple and good methods, 
however, they are not perfect to find any failure in 
decoder circuits. Marching is the most simple and 
necessary pattern to check the function of 1C 
memories. 


2. MARCHING PATTERN 

The marching pattern, as its name indicates, is a pat¬ 
tern in which "1"s march into all bits of "0"s. For 
example, a simple addressing of 16 bit memory is 


described below. 

(1) Clear all bits . See Fig. 1 (a) 

(2) Read "0" from 0th address and check that the 
read data is "0". Hereafter, "Read" means 
"checking and judging data" 

(3) Write "1" on 0th address.See Fig. 1 (b) 

(4) Read "0" from 1st address. 

(5) Write "1" on 1st address. 

(6) Read "0" from nth address. 

(7) Write "1" on nth address.See Fig. 1(c) 


(8) Repeat (6) to (7) to the last address. Finally, 
all data will be "1". 

(9) After all data become "1", repeat from (2) to 

(8) replacing "0" and "1". 

In this method, 5N address patterns are necessary 
for the N-bit memory. 

b 

10 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Figure 1 Addressing method of for 16 bit memory in the 
Marching pattern 


a 

U 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 


c 

I 1 I 1 

1111 
110 0 
0 0 0 0 
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■ APPLICATION 


1. Static RAM 

1.1. Static RAM Memory Cell 

The static RAM memory cell consists of flip-flops 
organized as 4 NMOS transistors and 2 load resistors 
as shown in figure 1-1. The data in the cell can be 
retained as long as power is supplied, and read out 
without being destroyed. 



Figure 1-1. Static RAM Memory Cell 


1.2. Data Retention Mode and Battery Back-up 
System 

The data in RAM is destroyed at power off. How¬ 
ever, CMOS static RAM has a data retention mode. 
In this mode, power consumption at standby is ex¬ 
tremely low and supply voltage can be reduced to 
2 V. So, it enables a battery back-up system to 
retain data during power failure. 

Data Retention Mode: The important point in 
designing a battery back-up system is the timing 
relation between the memory power supply during 
the change (ordinal source -► battery) and the chip 
select signal. If the timing for the change is missed, 
the data in memory might be destroyed. 

Figure 1-2. shows the timing for switching the 
power supply. The following explains the technical 
terms related to the data retention mode. 


Data retention mode 



Figure 1-2. Timing for Battery Back-up Application 


Data retention mode: The period that the power 
supply voltage is lower than the specified operation 
voltage. During this period, memory must be kept in 
non-select condition (e.g. CS = Vqr - 0.2V). 


^CDR (time for chip select to data retention): The 
minimum time needed to change from operating 
mode to data retention mode. Normally 0 ns. 
tf^ (Operation recovery time): The minimum time 
needed to change from data retention mode to 
operating mode. Normally, it is the same as the 
cycle time of the memory. 

(data retention voltage): The voltage applied in 
data retention mode. Normally, the minimum 
supply voltage needed to retain memory data is 2 V. 
fcCDR (cJata retention current): The current con¬ 
sumption in data retention mode. It depends on 
memory power supply voltage and ambient tem¬ 
perature. It is specified at supply voltage (V^/?) = 
3.0 V. 

Battery Back-up System: battery back-up sequence 
is described in the following: 

1. External circuit detects failure of system power 
supply. 

2. External circuit changes RAM to standby mode. 

3. External circuit separates RAM from system 
power supply. 

4. External circuit switches to Back-up power 
supply. 



Figure 1-3. Example of Battery Back-up System 

The control circuit detects the power failure and 
cuts off the power after switching memories to 
standby mode. On recovery, it confirms power 
supply and after some delay, returns memories to 
operating mode. The memory control signals 
depend on the types of memories used in the 
system. _ 

* Using memory with only one CS. NAND signal 
between the control signal and chip select signal 
should be connected to CS. As the level of CS in 
data retention mode must be higher than Vp/^ — 
0.2V, the power supply for this NAND gate must 
either be shared with the memory power supply, 
or be pulled up to the memory power supply. 

* Using memory with two CS. Basically, the 
signals are the same as mentioned above. In 
general use, two pins should be used for the 
control signal and the chip select signal respec- 
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lively. CS, which can intercept current path of 
other pins in the input buffers, is for control 
signal input of data retention nriode. 

* Using memory with and CS. As C$ selects 
the chips at high level, it is better to use CS than 
CS as control signal input for data retention 
mode. As soon as power down is detected, 
signals should be brought to low level. So a pull- 


up to the memory power supply level is not 
needed and circuit organization is simplified. 
Figure 1-4 shows an example of a battery back-up 
system circuit. Hitachi recommends using CMOS 
logic for gate Gt in control circuit and memory 
Vcc- The low Vqe transistor Qi is required to 
switch regulating circuit from system power supply 
to back-up power supply. 


Regulating circuit 
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2. Pseudo-Static RAM 

2.1 Pseudo-Static RAM Features 


A new type of memory, pseudo-static RAM has been 
developed to provide the advantages of dynamic 
RAM (low cost, high density) and static RAM (easy 
usage). 1C memory consists of memory cells for data 
storage, and input/output circuits for interfacing to the 
external circuits. PSRAM provides the memory cell 
and peripheral circuits of DRAM and the external con¬ 
trol circuits, which includes a part of the refresh con¬ 
trol circuits not provided by dynamic RAM, and inter¬ 
face circuits similar to that of static RAM, on a chip, as 
shown in table 2-1. Address input is not multiplexed 
and data input/output is byte-wide like standard static 
RAM. With PSRAM x 8 organization, medium den¬ 
sity memory system can be designed easily. PSRAM 
provides address refresh, automatic refresh and self 
refresh. 

Figure 2-1 shows examples of system design using 
PSRAM and DRAM. Using PSRAM, the circuits 


Table 2-1. PSRAM Features 




Memory Cell 

SRAM 

4 Tr + 2 R 

PSRAM 1 DRAM 

1 Tr + 1 C 

Organization 

xl, x4, x8 

x8 

xl,x4 

Address 

Single Address 

Multiplexed 

Address 

Refresh 

Nor 

Necessary 

Necessary 

External Circuits 

Simple <=========!> Complex 



— 

-5!^ _ 

— 

c 

’w .. " . - ' 

Address ■■ ^ 




p 

rr=^^ 

Selector 


1 

u 

1 Ref. Address I 

— 

J 



1 Generstor | 






_1 Timer Si 1_ 




T 


Busy 1 Control | 



n 


Dau 


rn 

c 

- 

Address 

• ==V 
- N 





-^^ 

1 

p 

Sutus 1 

* i 


§ 

u 

Timer & 



Busy 1 

Control 



— 




_ 


Figure 2-1. System Organization 


OE- 

WE- 


Memory Array 
(ITr+lC/Cell) 


T 


Refresh J 
Address 
Counter *• 

Refresh 
.. Timer 

1 


r 

Control 
Logic " 




G}lumn I/O 
Column Decoder 


Figure 2-2. Block Diagram fPSRAM) 


Interfacing CPU to DRAM can be drastically 
reduced. 

Figure 2-2 shows block diagram of pseudo static 
RAM. 

2.2. 1 Mbit Pseudo-Static RAM Function 
Read/Write Cycle: Figure 2-3 and figure 2-4 show 
the timing chart for the read/write cycle of 1 Mbit 
pseudo-static RAM HM658128. The HM658128 



Figure 2-3. 


can perform 2 types of access in a read cycle, CE 
access (Figure 2-3 (a)) and OE access figure 2-3 (b)|. 
It writes the data at the rising edge of WE (figure 
2-4 (a)) or at the rising edge of CE (figure 2-4 (b)). 
The C? pin should be brought high when the ad¬ 
dress is latched at the falling edge of CE in the read/ 
write cycle. The HM658128 has no UE specifica¬ 
tion at the falling edge of CE as it provides both CE 
pin and RFSH pin. 



(b) OE access 

Road Cyda 
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CS Standby Mode: The HM658128 enters CS 
standby mode for one cycle if CS turns to low 
at the falling edge of CE (figure 2-5). 




Writ# Cydt 



Standby 

i- ' ^ 

CE 3 



Figure 2-5. 

CS Standby Mode 


Address Refresh: Address refresh mode performs distributed mode). In this mode, CS should be high 

refresh by access to row address (AO — A8) 0 — 511 at failing edge of CE. 
sequentially within 8 ms, as shown in figure 2-6 (in 


_ 8ms 

ISjus_ 



_ 

/ 



—^ 


DC 

•jLtjlJ 

\ — K 


DC 

pClDCZl 

DC 

pc 

Cl 

,-j 

DC 

r—H 

_^lXJ 

)-j 

DC 


DC 

i- .. -'H 

Don't 


Refresh , ^ R/W 

Figure 2-6. 

Automatic Refresh: The HM658128 goes to auto¬ 
matic refresh mode if RFSH falls while CE is high 
and it is kept low for more than 180 ns. 

It is not required to input the refresh address from 


Address Refresh 

address pins AO — A8, as it is generated internally. 
Figure 2-7 shows the timing chart for distributed 
refr esh. In automatic refresh mode, the timing for 
only CE and RFSH are specified. 



-n 


CE _ 1 

RFSH III J 

3 

: 

\ / \ 




180ns ^ Refresh < 8^ s 


Figure 2-7. Automatic Refresh 

Self Refresh: Self refresh mode performs refresh at enabled by keeping CE high and RFSH low for 

the Internally determined interval. The HM658128 more than 8 jUs (figure 2-8). 

enters the mode when the Internal refresh timer is 
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CE 


RFSH 


J 

jzri 


4 



—%- 
Refresh 


1 


^180ns 


Figure 2-8. Self Refresh 


Considerations on Using HM658128: The following 
should be considered when using the HM658128- 

• Data retention. The HM658128 can retain the 
data with a battery (but not for long time). The 
HM658128L, low power version, offers typical 
self-refresh or standby current of lOOjuA. 

A 1-Mbyte system (using eight HM658128Ls) 
can retain the data for about 1.5 months with 
battery of 100 mAh current. Vqc = 5 V ± 10% 
must be maintained for data retention. 

• Power on. Start HM658128 operation by 
executing more than eight initial cycles (dummy 
cycles) more than 100;is after power voltage 
reaches 4.5 V - 5.5 V after power on. 

• Bypass capacitor. Hitachi recommends inserting 
1 bypass capacitor per RAM. 

2.3 Pseudo-Static RAM Data Retention 
PSRAM with self refresh retains data CE and OE 
are fixed for more than defined period. The follow¬ 
ing explains considerations for PSRAM data reten¬ 
tion. 

First, PSRAM cannot retain the data at low supply 
voltage. 

They employ 1 MOS type memory cell as shown in 
figure 2-9. The charge is stored on the capacitor C 
as memory data. The data 1, written at low supply 


Word Line 



Figur* 2-9. Memory Cell of PSRAM 


Second self refresh current increases at low supply 
voltage. 



Figure 2-10. PSRAM Operating Voltage 

PSRAM provides the voltage level detector circuit 
to reduce self refresh current. However, it should 
be noted that the circuit increases the current with 
low supply voltage In self refresh (figure 2-11). Self 
refresh current also increases at low temperature 
(figure 2-12). 




Figure 2-12. Self-Ref reeh Current ve Temperature 


Please use PSRAM within the recommended opera¬ 
tion range {Vqc i^^ore than 4.5 V, temperature more 
than 0°C) for data retention, especially using a 
battery. 


voltage, cannot be read as 1 at high supply voltage. 
Figure 2-10 indicates the operation voltage for self 
refresh and subsequent read of PSRAM. If the data 
is read out at more than 5 V of Vqc, example, 
after self refresh is performed at Vqc " 3.7 V, it is 
destroyed. 

PSRAM must be used at supply voltage from 4.5V 
to 5.5V. 
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3. INSTRUCTIONS FOR USING MEMORY 
DEVICES 

3.1 Prevention of Electrostatic Discharge 

As semiconductor memory designs are based on a 
very fine pattern, they can be subject to malfunc¬ 
tion or defects caused by static electricity. Though 
the built-in protection circuits assure unaffected re¬ 
liability in normal use, devices should be handled 
according to the following instructions: 

1. In transporting and storing memory devices, put 
them in conductive magazine or put all pins of 
each device into a conductive mat so that they 
are kept at the same potential. Manufacturers 
should give enough consideration to packing 
when shipping their products. 

2. When devices touch a human body in mounting 
or inspection, the handler must be grounded. Do 
not forget to Insert a resistor (1Mfi approx, is 
desirable) in series to protect the handles from 
electrical shock. 

3. Keep the relative ambient humidity at about 
50% in process. 

4. For working clothes, cotton is preferrable to syn¬ 
thetic fabrics. 

5. Use a soldering iron operating at low voltage (12 
V or 24 V, If possible) with its tip grounded. 

6. In transporting the board with memory devices 
mounted on It, cover it with conductive sheets. 

7. Use conductive sheets of high resistance (about 
10® ohm/D) to protect devices from electrostatic 
discharge. For, if dropped onto conductive mate¬ 
rials like a metal sheet, devices may deteriorate 
or even breakdown owing to sudden discharg 
of the charge stored on the surface. 

8. Never set the system to which memory devi' 
are applied near anything that generates hign 
voltage (e.g. CRT Anode electrode, etc.). 

3.2 Using CMOS Memories 

As shown in figure 3-1, the input of a CMOS mem¬ 
ory Is connected to the gate of an inverter consist¬ 
ing of PMOS and NMOS transistor. Figure 3-2 
shows the relationship between the input voltage 
and current in this inverter. The top and bottom 
transistors turn ON and make current flown when 
the Input voltage becomes intermediate level. 
Therefore, it is necessary to keep the input voltage 
below 0.2 V or above ~ 0.2 V in order to mini¬ 
mize power consumption. The data sheet specifies 
the stand-by current for both the cases of Input 
level with minimum V|h and maximum V|l and that 
with 0.2V or Vqc - 0.2 V, and the difference in 
value Is remarkably great. Some memory devices 
are designed to cut off such current flow in standby 
mode by the control of Input signals, but It depends 


on device type. This should be confirmed in data 
sheet for each device type. 


Vcc 



Figure 3-1. CMOS Inverter 



Input Voltage 

Figure 3-2. Relationship between Input Voltage & 
Current In CMOS Inverter 

Another problem particular to CMOS devices Is 
latch-up. Figure 3-3 shows the cross section of a 
CMOS Inverter and the structure of a parasitic bipo¬ 
lar transistor. The equivalent circuit of the parasitic 
thyristor is shown In figure 3-4. When positive DC 
current or pulse noise is applied (figure 3-4 (a)), TR3 
is turned on owing to the bias voltage generated 
between base and emitter. And trigger current 
flows Into GND through Rpv the base resistance of 
TR2. As a result, TR2 becomes conductive and cur¬ 
rent flows from power supply (Vcc) through the 
base resistance of TR1 (R^), which puts TR1 Into 
conduction, too. Then, as the base of TR2 is re¬ 
biased by collector current from TR1, the closed 
loop consisting of TR1 and TR2 reacts. Thus cur¬ 
rent flows constantly between power supply (Vcc) 
and GND even without trigger current caused by 
outside noise. 

Latch-up can be caused by a negative pulse, too 
(figure 3-4 (bb)). Most of semiconductor memory 
manufacturers are trying to Improve latch-up immu¬ 
nity of their products. Hitachi provides enough 
guard band by applying diffusion layer around In¬ 
puts and outputs, taking care not to connect Input 
to p -I- diffusion layer. Input voltage for 64 kbit static 
RAM HM6264A, for example, is specified as follows: 
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V|H max 6.0 V (not depending on V^c) Thus almost no consideration for latch-up Is re- 

V(L min 3.0 V (pulse width = 50 ns) quired in system design. 

-0.3 V (DC level) 


Pin 



Figure 3-3. Cross Section Structure of CMOS Inverter 


Closed Loop 




(a) Thyristor Effect by 
Positive Voltage 


(b) Thyristor Effect by 
Negative Voltage 


Figure 3-4. Equivalent Circuit of Parasitic Thyristor 


3.3 Noise Prevention 

Noise in semiconductor memories is roughly classi¬ 
fied into input signal noise and power supply noise. 


3.3.1 Input Signal Noise 

Input signal noise is caused by overshoot and un¬ 
dershoot. If either of them is out of recommended 
DC operating conditions, normal operation is hin¬ 
dered, and voltage over absolute maximum rating 
will break the device. In operating high speed sys¬ 
tem, special care is required to prevent input signal 
noise. 

The noise can be prevented by inserting a serial re¬ 
sistance of less than 50 ohm Into each Input or a 
terminating resistance Into the input line. Actually, 
however, input signal noise can be simply reduced 
by a stable power supply line, because it is often 
caused by unstable reference voltage (GND level). 


3.3.2 Power Supply Notice 

The power source noise can be classed as low- 
frequency noise and high-frequency noise as 
shown in figure 3-5. To assure stable memory oper¬ 
ation, the peak-to-peak power supply voltage In the 
presence of low-or high-frequency noise should be 
held below 10 percent of its standard level. 


High-frequency Noiee 
Not More iW 10?^ of S 
Power Supply VolUfe. 



Not More then 10% of Sund»<i Power 
Supply Volupe. 

Toul of Low-end High-frequency 

Not More then +10% of Stenderd Power 

Supply Voltege. 


Figure 3-5. Power Source Noise 
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Devices like dynamic RAMs, which operate from 
clock signals, or high speed CMOS static RAMs, 
through which current flows during transition of 
signals, consume high peak current. When a power 
supply does not have enough capacity for the peak 
current, voltage drops. And if the recovery rate of 
the power supply synchronizes with its time con¬ 
stant, it may start oscillating. To reduce the influ¬ 
ence of the peak current, a bypass capacitor of 0.1 
- 0.01 fiF should be Inserted near the device. The 
following points must be considered in designing 
pattern of the board: 

^For bypass capacitors, use titanium ceramic, or 
tantalum capacitors which have better high- 
frequency characteristics. 


Preferred 




D 

n 

0 

CS < 
Signal 1 

— 

6 

0 

0 


. — 

—II—1 

0 

^|_H 

0 

0 


Pcc Vss Vcc V^ss V'cc Vss 


Data I/O 


-A Bypass capacitors must be applied as near to the 
power supply pin of memory devices as possible, 
and Inductance In the path from \/qq pin to Vss 
pin through the bypass capacitor must be as little 
as possible. 

★ The line connected to the power supply on the 
board should be as wide as possible. 

★ It is preferrable for the power supply line to be at 
right angles to devices selected at the same time, 
less too much peak current should flow through 
one power supply line at a time 


Non-preferred 



Dau I/O 


Figure 3-6. Examples of Power Supply Board Pattern 


3.4 Address Input Waveform of Hi-BiCMOS 
Memory 

Data stored in memory might be destructed in case 
that Address Input of the HM6716, HM6719, 
HM6787, HM6788 and HM6789 series becomes 
floating and sticks at and around threshold voltage, 
(e.g. CPU does Address Bus to off state in Figure 1.) 
Consequently, the following three methods are rec¬ 
ommended so as to preserve malfunction of mem¬ 
ory device. 

A: Insert latch as shown in Figure 3-7 lest Ad¬ 
dress Input should become floating. 

B; Put CS into High while Address Input becomes 
floating. 

(Dotted line in Figure 3.8) 

C: Insert Pull-up Resistor (R) to hold time con¬ 
stant of Rising Edge wave form of Address In¬ 
put pin (tr = R x C) below 150 ns. 

Stable operation can be assured if you have already 
adopted the above three method (A, B, C), while if 
you have any problem, please contact our sales 
offices. 
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Figure 3-7 
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Figure 3-8 
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MOS Static RAM 


0HITACHI 



HMe268 Series 


4096*word x 4-bit High Speed CMOS Static RAM 
■FEATURES 

• Single 5V Supply and High Density 20 Pin Package. 

• High Speed: Fast Access Time 25/35/45ns (max.) 

• Low Power Standby: lOO/ixW typ, 5/LiW typ (L-version) 

Active: 250mW typ. 

• Completely Static Memory: No Clock or Timing 
Strobe Required 

• Equal Access and Cycle Times 

• Directly TTL Compatible - All Inputs and Outputs 

• Capability of Battery Back Up Operation (L-version) 


■ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM6268P-25 

25ns 


HM6268F-35 

35ns 


HM6268P-45 

45ns 

300mil 20pin 

HM6268LP-25 

25ns 

Plastic DIP 

HM6268LP-35 

35ns 


HM6268LP-45 

45ns 



■block diagram 




■pin ARRANGEMENT 
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l/0« 
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(Top View) 


■absolute maximum ratings 


Item 

Symbol 

Rating 

Unit 

Voltage on Any Pin Relative to Vss 

Vt 

-0.5*‘ to -1-7.0 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature 

T„. 

0 to -1-70 

'C 

Storage Temperature 

T.„ 

-55 to +125 

•C 

Temperature under Bias 

T... 

-10 to +85 

•C 


Note) ♦ I. -3.5V for pulse widths 10ns. 
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HM6268 Series 


■truth table 



WE 

Mode 

Vcc Current 

I/O Pin 

Ref. Cycle 

H 

X 

Not Selected 

ISB,ISB\ 

HighZ 

- 

L 

H 

Read 

Icc 

Dout 

Read Cycle 

L 

L 

Write 

Icc 

Din 

Write Cycle 


■RECOMMENDED OPERATING CONDITIONS ( 7(2=0 to +70°C ) 


Parameter 

Symbol 

min 

typ 

max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input High (logic 1) Voltage 

ViH 

2.2 

- ' 

6.0 

V 

Input Low (logic 0) Voltage 

V,L 

-0.5*1 


0.8 

V 


Note) ♦ 1.-3.0V for pulse widths 10ns. 


■ DC AND OPERATING CHARACTERISTICS (Vcc = 5V ± 10%, Vgs = OV, = 0 to +70“C 


Parameter 

Symbol 

Test Condition 

Min. 

Typ."' 

Max. 

Unit 

Input Leakage Current 

Hul 

Vcc = 5.5V, Vi„ = Vss to Vcc 

- 

- 

2.0 

mA 

Output Leakage Current 

UloI 

CS = V|H, V,/Q = Vss to Vcc 


- 

2.0 

mA 

Operating Power Supply Current 

Icc 

CS = V,L, Ij/o = 0mA, min. cycle 


50*-^ 

90 

mA 

Standby Power Supply Current 

Lsb 

CS = V[H, min. cycle 

- 

15 

25 

niA 

Standby Power Supply Current (1) 

Lsbi 

^ > Vcc -0.2V, 

OV < V,N < 0.2V or Vcc " 0-2V < 

- 

0.02 

2.0 

mA 

- 

12 

50*2 

fxA 

Output Low Voltage 

V()L 

^OL ~ 

- 

- 

0.4 

V 

Output High Voltage 

V()H 

1q^ = —0.4niA 

2.4 

- 

- 

V 


Notes) ♦ 1. Typical limits are at Vtc = 5.0V. Ta= ^-25‘C and specified loading. 

♦ 2. '1 his characteristics is guaranteed only for L-version. 

♦ 3. 40mA typ. for 45ns version. 


■CAPAOTANCE ( ra=25’C. /= l.OMHz) 


Parameter 

Symbol 

Test Conditions 

-^ 1 

min 

max 

Unit 

Input Capacitance 

CiN 

> 

o 

II 


6 

pF 

Input/Output Capacitance 

Clio 

> 

o 

ll 


9 

pF 


Note: This parameter is sampled and not 100% tested. 


■AC CHARACTERISTICS ( Vcc = SV±l0%, Ta = 0 to +70^, unless otherwise noted.) 

• AC Test Conditions Input and Output timing reference levels: 1.5V 

Input pulse levels: Vss to 3.0V Output load: See Figure 

Input rise and fall times: 5ns 

Output Load (B) 

Output Load (A) (for tiz, tWZ & *OW) 

5V 5V 




♦ Including scope and jig. 
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HM6268 Series 


• READ CYCLE 


Parameter 

Symbol 

j HM6268-25 

HM6268-35 

HM6268-45 

Unit 

min 

max 

min 

max 

min 

max 

Read Cycle Time 

tRC 

25 

- 

35 

- 

45 


ns 

Address Access Time 

tAA 

- 

25 

- 

35 

- 

45 

ns 

Chip Select Access Time 

tACS 

- 

25 

- 

35 

~ 

45 

ns 

Output Hold from Address Change 

ton 

5 

- 

5 

- 

5 

- 

ns 

Chip Selection to Output in Low Z 

tLZ*^ 

10 

- 

10 

- 

10 

- 

ns 

Chip Deselection to Output in High Z 

tnz*' 

0 

15 

0 

20 

0 

20 

ns 

Chip Selection to Power Up Time 

tPU 

0 

- 

0 

- 

0 

- 

ns 

Chip Deselection to Power Down Time 

tPD 

- 

25 

- 

25 

- 

30 

ns 


Note) ♦ 1. Transition is measured ± 200mV from steady state voltage with Load (B). 
This parameter is sampled and not 100% tested. 


• Timing Waveform of Read Cycle No. 



, t*c 


Address ^ 

( ___) 

(_ 


lOH 

tAA 


tOH ^ . 

\ 

Dout ^ 

(XXXXX) 

( Data Valid ^ 

t 


• Timing Waveform of Read Cycle No. 



Notes: 1. WE is High for Read Cycle. _ 

2. Device is continuously selected, CS = F/£. 

3. Address Valid prior to or coincident with CS transition Low. 


• WRITE CYCLE 


Parameter 

Symbol 

HM6268-25 

HM6268-35 

HM6268-45 

Unit 

min 

max 

min 

max 

min 

max 

Write Cycle Time 

iwc 

25 

- 

35 

- 

45 

- 

ns 

Chip Selection to End of Write 

tew 

20 

- 

30 

- 

40 

- 

ns 

Address Valid to End of Write 

tAW 

20 

- 

30 

- 

40 

- 

ns 

Address Setup Time 

1 - 

tAS 

0 

- 

0 

- 

0 

- 

ns 

Write Pulse Width 

twp 

20 

- 

30 

- 

35 

- 

ns 

Write Recovery Time 

tWR 

0 

- 

0 

- 

0 

— 

ns 

Data Valid to End of Write 

bw 

12 

- ! 

20 

- 

20 

- 

ns 

Data Hold Time 

bn 

0 

- 

0 

- 

0 

- 

ns 

Write Enabled to Output in High Z 

iwz*^ 

0 

8 

0 

10 

0 

15 

ns 

Output Active from End of Write 

bw*^ 

0 

- 

0 

- 

0 

- 

ns 


Note)* 1. Transition is measured ±200mV from steady state voltage with Load (B). 
This parameter is sampled and not 100% tested. 
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HM6268 Series 



• Timing Waveform of Write Cycle No. 2 (CS Controlled) 




Notes: 1. A write occurs during the overlap of a low ^ and a low WE. (fjyp). 

2. is measured from the earlier of CS or WEgoing high to the end of write cycle. 

3. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs 

must be applied. _ _ 

4. If the CS low transition occurs simultaneously with the WE low transition or after the WE transition, the output 
buffers remain in a high impedance state. 

5. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to 
the outputs must not be applied to them. 

6. Dout is the same phase of write data of this write cycle, if is long enough. 
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HM6268 Series 


■ LOW V« DATA RETENTION CHARACTERISTICS (O'CSToSTO’C) 

This characteristics guaranteed only for L-version. 


Parameter 

Symbol 

Test Conditions 

min 

typ 

max 

Unit 

Vcc lor Data Retention 

Vo, 

V'cc-0.2V 

K.^V'cc-0.2V or 

OVi K.i0.2V 

2.0 

- 

- 

V 

Data Retention Current 

Icco, 

- 

- 

30*2 

20*^ 

pA 

Chip Deselect to Data Retention Time 

tco. 

See retention waveform 

0 

- 

- 

ns 

Operation Recovery Time 

t. 


- 

- 

ns 


Notes) ♦ 1. <«1-R#s4 CyrU Time. *2. V'cc-S.OV 

♦ 3. Vet-2.0V 


• LOW Vcc DATA RETENTION WAVEFORM 
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Supply Cwrent Ice (Nc 


SUPPLY CURRENT VS. SUPPLY 
VOLTAGE 


SUPPLY CURRENT VS. AMBIENT 
TEMPERATURE 





ra=25‘C 






















^’^4.5 4.75 5.0 5.25 5.5 

Supply Voltufle Vec (V) 



ACCESS TIME VS. SUPPLY 
VOLTAGE 


ACCESS TIME VS. LOAD 
CAPACITANCE 






ACCESS TIME VS. 
AMBIENT TEMPERATURE 



SUPPLY CURRENT VS. 
FREQUENCY 


T(n.) 
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Low Input Voltage Vn, (Normalized) 


HM6268 Series 


INPUT LOW VOLTAGE VS. SUPPLY 
VOLTAGE 


INPUT HIGH VOLTAGE VS. SUPPLY 
VOLTAGE 




Supply Voltage Vcc (V) 


OUTPUT CURRENT VS. OUTPUT 
VOLTAGE 


OUTPUT CURRENT VS. OUTPUT 
VOLTAGE 



Output Voltage Voh (V) 


STANDBY CURRENT VS. AMBIENT 
TEMPERATURE 



STANDBY CURRENT VS. SUPPLY 
VOLTAGE 
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HM6267 Series 


16384-worcl x 1-bit High Speed CMOS Static RAM 


■ FEATURES 

• High Speed: Fast Access Time 35/45/55ns (max.) 

• Low Power Standby and Low Power Operation 

Standby: 0.1 mW (typ.)/5/iW (typ.) (L*version), 
Operation: 200mW (typ.) 

• Single 5V Supply and High Density 20 Pin Package 

• Completely Static Memory.No Clock or Timing Strobe 

Required 

• Equal Access and Cycle Time 

• Directly TTL Compatible: All Input and Output 

• Capability of Battery Back Up Operation (L-version) 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM6267P-35 

35ns 


HM6267P-45 

45ns 


HM6267P-55 

55ns 

300 mil 20 pin 

HM6267LP-35 

35ns 

Plactic DIP 

HM6267LP-45 

45ns 


HM6267LP-55 

55ns 



■ BLOCK DIAGRAM 



Metrviry Arr« 
12HX128 


Column Decoder 






■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Rating 

Unit 

Voltage on Any Pin* I 

Vt 

-0.5*2 to +7.0 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature 

^opr 

0 to +70 


Storage 

Temperature 

'^stg 

-55 to+125 


Storage Temperature Under Bias 

'^bias 

-10 to +85 



Notes) • 1. With respect ot Vgs. 

•2. -3.5V for pulse width ^ 20ns. 



(DP-20N) 


■ PIN ARRANGEMENT 


Au[T 

— 

1(7) Vrr 

.,[7 


^A,i 

Aj[T 


TTIai? 

Ai[T 


17] All 

a«[T 


16 1 Aio 

As[T" 


IT) At 

.[7 


uJa. 

Uout pT 


17] A> 

^[T 


17] Dm 

Vss 


17]^ 


(Top View) 
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HM6267 Swie* 


■ TRUTH TABLE 


cs 


Mode 

Vcc Current 

Dout Pin 

Ref. Cycle 

H 

X 

Not selected 

/sf, /sai 

High-Z 


L 

H 

Read 

icc 

Dout 

Read Cycle 

L 

L 

Write 

Icc 

High-Z 

Write Cycle 


■ RECOMMENDED DC OPERATING CONDITIONS (Ta = 0 to +70°C) 


Item 

Symbol 

min 

typ 

max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

^SS 

0 

0 

0 

V 

Input Voltage 

VlH 

2.2 

- 

6.0 

V 

VlL 

-0.5*« 

- 

0.8 

V 


Note) ♦!. -3.0V for pulse width S 20ns 


■ DC AND OPERATING CHARACTERISTICS {Vcc = 5V ± 10%, Vgs = OV, Ta = 0 to +70°C) 


Item 

Symbol 

Test Conditions 

HM6267-35 

HM6267-45/55 

Unit 

min 

typ** 

max 

min 

typ’l 

max 

Input Leakage Current 

14/1 

Kcc=5.5V. Viisj-Vss to Vcc 

- 

- 

10 

- 

- 

10 

mA 

Output Leakage Current 


CS=*F///, VoUT=^VsS to Vcc 

- 

- 

10 

- 

- 

10 

ma 

Operating Power Supply Current 

icc 

CS*P//,,/( 9 ( 77 ^ 0 mA,min. cycle 

- 

40 

100 

- 

40 

80 

mA 

Stand by Power Supply Current 

iSB 

min cycle 

- 

10 

20 


10 

20 

mA 

iSBl 

CS§ KCC-0.2V, 

OV g K/jv g 0.2V or 
Kcc-0.2VgKBv 

- 

0.02 

2 


0.02 

2 

mA 

- 

1*2 

50*2 

- 

1*2 

50*2 

mA 

Output Voltage 

VoL 

Iql = Sn'A 

- 

- 

0.4 

.j 

- 

0.4 

V 

VOH 

Iqh = -4mA 

2.4 

- 

- 

2.4 

_1 

- 

V 


Notes) *1. Typical limts are at Vcc - 5V, Ta = 25°C and specified loading. 
*2. This characteristics is guaranteed only for L-version. 


■ CAPACITANCE (T^ * 25"C,/- IMHz) 


Item 

Symbol 

typ. 

max 

Unit 

Conditions 

Input Capacitance 

ClH 

- 

5 

pF 

ViA-OV 

Output Capacitance 

Cour 

- 

7 

pF 

Pbwr-OV 


No(t) This paramcier is ssiaplsd snd noi 100^ tesltd. 


■ AC CHARACTERISTICS (Vcc = 5V ±10%, = 0 to +70®C, unless otherwise noted) 

• AC TEST CONDITIONS 
Input pulse levels: Vs$ to 3.0V 


Output Load A 


Input rise and fall 
Input and Output 
Output load: See 

times: 5ns 

timing reference levels: 1.5V 
Figure 


+ 5V 



25SQ^ 

30pF* 


* Including scope and jig. 


Output Load B 

(for tux, tiz, twz A tom) 
♦ SV 


(I 

I; 4aoQ 


I' 


* Including scope and jig. 
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HM6267 SeriM 


• Read Cyda 


Item 

Symbol 

HM6267-35 

HM626745 

HM6267-55 

Unit 

Notes 

min 

max 

min 

max 

min 

max 

Read Cycle Time 

^RC 

35 

- 

45 

- 

55 

- 

ns 

1 

Address Access Time 

tAA 

- 

35 

- 

45 

- 

55 

ns 


Chip Select Access Time 

Ucs 

- 

35 

- 

45 

- 

55 

ns 


Output Hold from Address Change 

^OH 

5 

- 

5 

- 

5 

- 

ns 


Chip Selection to Output in Low Z 

^LZ 

5 


5 

- 

5 

- 

ns 

2,3,7 

Chip Deselectio to Output in High Z 

^HZ 

0 

30 i 

0 

30 

0 

30 

ns 

2,3,7 

Chip Sclectio to Power Up Time 

tpu 

0 


1 

0 

- 

0 

- 

ns 


Chip Deselection to Power Down Time 

fPD 

- 

20 

- 

30 

- 

30 

ns 



• TIMING WAVEFORM OF READ CYCLE NO. 1 *> 


Address 


Data Out 


fRC 





Previous Data 
Valid 


-^AA- 


xxxx 



Data Valid 


• TIMING WAVEFORM OF READ CYCLE N0.2*’*’ 



Notes) 1. All Read Cylce timing are referenced from last valid address to the first transitioning address. 

2. At any given temperature and voltage condition, ///^ max. is less than min. both for a given device and 
from device to device. 

3. Transition is measured tSOOmV from steady state voltage with specified loading in Load B. 

4. VET is High for READ cycle. 

5. Device is continuously selected, CS * ^IL- 

6. Addresses valid prior to or coincident with ^ transition low. 

7. This parameter is sampled and not 100% tested. 


• Write Cycle 


Item 

Symbol 

HM6267-35 

HM6267-45 

HM6267-55 

Unit 

Notes 

min 

max 

min 

max 

min 

max 

Write Cycle Time 

^WC 

35 

- 

45 

- 

55 

- 

ns 

2 

Chip Selection to End of Write 


30 

- 

40 

- 

50 

- 

ns 


Address Valid to End of Write 


30 

- 

40 

- 

50 

- 

ns 


Address Setup Time 

Us 

0 

- 

0 

- 

0 

- 

ns 


Write Pulse Width 

fWP 

20 

- 

25 

- 

35 

- 

ns 


Write Recovery Time 

^WR 

0 


0 

- 

0 

_1 

- 

ns 

-1 


Data Valid to End of Write 

fDW 

20 

- 

25 

- ^ 

25 

- 

ns 


Data Hold Time 

^DH 

0 

- 

0 

- 

0 

- 

ns 


Write Enabled to Output in High Z 

^WZ 

0 

20 

0 

25 

0 

25 

ns 

3,4 

Output Active from End of Write 

tow 

0 

- 

0 

- 

0 

- 

ns 

3.4 
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HM6267 Series 


• TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE Controlled) 



tme ^ 


Addrtsi ^ 

(_) 

( 


1 - til -^ 

1 




» 

n 


L f-ijr J 

l»» 


k-H i 

tmf 


7 

ttm 

1 

Ion U— 

..... - f 

Data In Valid 

“)C“ 



eZi--H 


Data (Xit Data Undefined j ' 

/ Hich Impedance 

L 


• TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS Controlled) 


Address 


IX 


-fwc- 


-^AW- 


- Us¬ 


es 


WE 


Din 


Dout 


h— ^WR- 


-^ 

^--- 1 



1 

H- twP -^ 


r_ 1 

^ 7 ///// 7 / 77 ^ 



|-- fDW- 



^DH 


_ i 

^ Data in Valid ^ 

(_ 

_/ 

U- twz -^ 

High Impedance 


Notes) 1. goes high simultaneously with WE high, the output remains in a high impedance states. 

2. All Write Cycle timings are referenced from the last valid address to the first transitions address. 

3. Transition is measured tSOOmV from steady state voltage with specified loading in Load B. 

4. This parameter is sampled and not 100% tested. 
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HM6267 Series 


■ LOW Vcc DATA RETENTION CHARACTERISTICS (0'CSTaS70’C) 

This characteristics is guaranteed only for L-version. 


Parameter 

Symbol 

Test Conditions 

min 

typ 

max 

Unit 

Vcc for Data Retention 

Vo, 

V'cc-0.2V 

2.0 

- 

- 

V 

Data Retention Current 

IcCDK 

V..iiVcc-0.2\ or 0V^V..^0.2V 

- 

- 

30*2 

20*3 

mA 

Chip Deselect to Data Retention Time 

tcD, 


0 

- 

- 

ns 

Operation Recovery Time 

t. 

see retention waveform 

/*c *1 

- 

- 

ns 


Notes) *1 /it-Read Cycle Time. * 2 . Kc-J OV 

♦ 3. Vet -2.0V 


• LOW Vcc DATA RETENTION WAVEFORM 



SUPPLY CURRENT VS. SUPPLY VOLTAGE 



SUPPLY CURRENT VS. AMBIENT TEMPERATURE 





Vcc = 5.0V 











' ■ 








i_ 



0.4 I-1-1- \ -1 

0 20 40 60 80 

Ambient Temperature Tn (C ) 
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Input Low Voiuae Vil (NormaBzed) 


ACCESS TIME VS. SUPPLY VOLTAGE 



ACCESS TIME VS. AMBIENT TEMPERATURE 



ACCESS TIME VS. LOAD CAPACITANCE 



l].6l_I_I-1-1 

0 100 200 300 400 

Load Capacitano* t 'l. 'pK i 


SUPPLY CURRENT VS. FREQUENCY 

/' (fw) 



INPUT LOW VOLTAGE VS. SUPPLY VOLTAGE 













— 

— ^ 













4,5 4.75 5.0 5.25 5.5 

Supply VpItiR Vcc (VI 


INPUT HIGH VOLTAGE VS. SUPPLY VOLTAGE 
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Sundby Currew /s»i (A) Output Current IO0 (Nc 


HM6267 Sw\— 


OUTPUT CURRENT VS. OUTPUT VOLTAGE 





Ta = 25t 

Vff = 5V 


\ 




\ 




\ 




\ 




A 




2 3 4 s 

Output Voltage VoH (V) 


OUTPUT CURRENT VS. OUTPUT VOLTAGE 



STANDBY CURRENT VS. 
AMBIENT TEMPERATURE 
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HM6264A Series 


8192-word x 8-bit High Speed CMOS Static RAM 


■ FEATURES 

• Low Power Standby Standby: 0.1 mW (typ.) 

10/uW (typ.) LVLL-version 

Low Power Operation Operating: 15mW/MHz (typ.) 

• Fast access Time 100ns/120ns/150ns (max.) 

• Single ■♦■5V Supply 

• Completely Static Memory.No clock or Timing Strobe Required 

• . Equal Access and Cycle Time 

• Common Data Input and Output, Three State Output 

• Directly TTL Compatible: All Input and Output 

• Capability of Battery Back Up Operation (LVLL-version) 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM6264AP-10 

100ns 


HM6264AP-12 

120ns 


HM6264AP-15 

150ns 


HM6264ALP-10 
HM6264ALP-12 

100ns 

120ns 

600 mil 28 pin 

Plastic DIP 

HM6264ALP-15 

150ns 

HM6264ALP-10L 

100ns 


HM6264ALP-12L 

120ns 


HM6264ALP-15L 

150ns 


HM6264ASP-10 

100ns 


HM6264ASP-12 

120ns 


HM6264ASP-15 

150ns 


HM6264ALSP-10 

100ns 

300 mil 28 pin 

Plastic DIP 

HM6264ALSP-12 

120ns 

HM6264ALSP-15 

150ns 

HM6264ALSP-10L 

100ns 


HM6264ALSP-12L 

120ns 


HM6264ALSP-15L 

150ns 


HM6264AFP-10 

100ns 


HM6264AFP-12 

120ns 


HM6264AFP-15 

150ns 


HM6264ALFP-10 

100ns 

28 pin 

HM6264ALFP-12 

120ns 

Plastic SOP 

HM6264ALFP-15 

150ns 

(Note) 

HM6264ALFP-10L 

100ns 


HM6264ALFP-12L 

120ns 


HM6264ALFP-15L 

150ns 



Note) T is added to the end of the type no. for a SOP of 3.00 mm (max.) 
thickness. 


HM6264AP Series 



(DP-28) 


HM6264ASP Series 

(DP-28N) 


HM6264AFP Series 



(FP-28D/DA) 

■ PIN ARRANGEMENT 


Nc[I 


28] ►'CC 

A, .[I 


HjwE 

A, [I 


^CS, 

A. [7 


25] A, 

A.[I 


51 



23|a,, 

a.[T 



a,|T 


2i]A,, 

A. [9 


^CS, 

A, [To 


3 I/O, 

I/0,Q] 


ri]i/o. 

I/O. in 


nji/o. 

1/0,^ 


^I/O, 



lD'/o, 


(Top View) 
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HM6264A Series 


■ BLOCK DIAGRAM 



■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Rating 

Unit 

Terminal Voltage*^ 

Vt 

-0.5** to+7.0 

V 

Power Dissipation 

Pt 

1.0 

w 

Operating Temperature 

Topr 

0 to +70 

“C 

Storage Temperature 

Tatg 

-55 to+125 


Storage Temperature (Under Bias) | 

Tbias 

-10 to +85 

“C 


Notes) *1. With respect to 

*2. -3.0V for pulse width ^ 50ns 

■ TRUTH TABLE 


wF 


CS, 

OT 

Mode 

I/O Pin 

Vcc Current 

Note 

X 

H 

X 

X 

Not Selected 

HighZ 

fSSJSBl 


X 

X 

L 

X 

(Power Down) 

HighZ 

JsbJsbi 


H 

L 

H 

H 

Output Disabled 

HighZ 

Icc 


H 

L 

H 

L 

Read 

Dout 

Ice 

Read Cycle 

L 

L 

H 

H 

Write 

Din 

Icc 

Write Cycle (1) 

L 

L 

H 

L 

Din 

ICC 

Write Cycle (2) 


X: H or L 

■ RECOMMENDED DC OPERATING CONDITIONS {Ta = 0 to +70“C) 


Item 

Symbol 

min 

typ 

max 

Unit 

Supply Vviltage 

I'cc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input Voltage 

Vm 

2.2 ' 


6.0 

V 

vu. \ 

-0.3*1 


0.8 

V 


Note) *1. -3.0V for pulse width ^ 50ns 
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HM6264A Series 


■ PC AND OPERATING CHAR ACTE RiSTiCS (Vcc ^ 5V ± 10%, Vss = OV, 7;, = 0 to -^lOX) 


Item 

Symbol 

Test Condition 

min 

BHD 


Unit 

Input Leakage Current 

ITi/l 

Vin^Vssto Vcc 


- 

2 

mA 

Output Leakage Current 

I/loI 

C5I=K/tf otCS2=K/x, oi5I=K/«orW=K/£, 
yiio=yss^o yee 

■ 


2 

mA 

Operating Power Supply Current 

ICCDC 

CSi=F/£„ CS2=K///, ///(>=0mA 

- 

7 

O 

mA 


hci 

Min. cycle, duty=100%,CSi=K/x„ CS2=Vih 



ina 

mA 

Average Operating Current 

Ij/O^OmA 


B!iB 

rag 

JCC2 

Cycle time * l/us, duty * 100%, IjjQ * 0mA, 
^ ^ 0.2V, CS2 > Vcc -0-2V 
ym ^ yee -0-2V, K/l § 0.2V 

- 

3 

5 

mA 




csi^V/ffotcsi-^V/i 

- 

1 

3 

mA 

Standby Power Supply Cunent 


CST>Kcc-0-2V, CS2^Kcc- 0.2V or 
0VgOS2^0.2V,0VgKto 


0.02 

2 

mA 


- 

2*> 

100** 

mA 



- 

2*4 

50** 

Output Voltage 

VOL 

2.1mA 

- 

- 

0.4 

V 

VOH 

7o/f=-1.0mA 

2.4 

- 


V 


Notes) *1. 
* 2 . 
*3. 
*4. 
*5. 
• 6 . 


Typical limits are at K(X®5.0V, Ta~25^C and specified loading. 
Vii, min®~0.3V 

This characteristics is guaranteed only for L-version. 

This characteristics is guaranteed only for LL-version. 

For 120ns/l 50ns version. 

For 100ns version. 


B CAPACITANCE (/ = IMHz, Ta = 25°C) 


Item 

Symbol 

Test Condition 

typ 

max 

Unit 

Input Capacitance 

Cin 

l^in = OV 

- 

5 

pF 

input/Output Capacitance 

Cj/o 

F/zo = OV 

- 

7 

pF 


Note) This parameter is sampled and not 1009? tested. 


B AC CHARACTERISTICS (V/qc = 5V±10%. 7a = 0 to 

• AC TEST CONDITIONS 

Input Pulse Levels: 0.8V/2.4V 

Input Rise and Fall Time: 10ns 

Input Timing Reference Level: 1.5V 

Output Timing Reference Level: 0.8V/2.0V 

Output Timing Reference Level: HM6264A-10 1.5V 

HM6264A-12/15 0.8V/2.0V 

Output Load: 1TTL Gate and C/_ (lOOpF) (including scope and jig) 


HITACHI 

Hitachi America, Ltd. • Hitachi Plaza • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 


52 

















HM6264A Series 


• READ CYCLE 


Item 

Symbol 

HM6264A-10 

HM6264A-12 

HM6264A-15 

Unit 

min 

max 

min 

max 

min 

max 

Read Cycle Time 

fRC 

100 

- 

120 

- 

150 

- 

ns 

Address Access Time 

^AA 

- 

100 

- 

120 

- 

150 

ns 

Chip Selection to Output 

CSl 

^COl 

- 

100 

- 

120 

- 

150 

ns 

CS2 

tC02 

- 

100 

- 

120 

- 

150 

ns 

Output Enable to Output Valid 

tOE 

- 

50 

- 

60 

- 

70 

ns 

Chip Selection to 

CSl 

‘LZl 

10 

- 

10 

- 

15 

- 

ns 

Output in Low Z 

CS2 

tLZ2 

10 

- 

10 

- 

15 

- 

ns 

Output Enable to Output in Low Z 

tOLZ 

5 

- 

5 

- 

5 

- 

ns 

Chip Deselection to 

CSl 

tHZl 

0 

35 

0 

40 

0 

50 

ns 

Output in High Z 

CS2 

tHZ2 

0 

35 

0 

40 

0 

50 

ns 

Output Disable to Output in High Z 

tOHZ 

0 

35 

0 

40 

0 

50 

ns 

Output Hold from Address Change 

fOH 

10 

- 

10 

- 

10 

- 

ns 


Notes) 1. tfjz ^OHZ defined as the time at which the outputs achieve the open circuit condition and are not referred 
to output voltage levels. 

2. At any given temperature and voltage condition, tjfz is less than niiii for a given device and from 
d device to device. 


• READ CYCLE 

-- tRC- -- 


Address ^ 

r - ) 

(— 


r-^-- 

1 




- - tcoi -- 


miTiiii, 


-- tLZl -- 

k- tC02 - 




—tHZI -» 


C-7//////////M 

? - 

-•- fLZ2 


\ 

7 

F 





-- tOE- 


— tnz2 -- 


®M\\\\\\\\\\\\\\\\\\Vr'°“- 



IL 





-tOHZ -- 

_ 1 



^ Data Valid 




Note) 1. WE is high for Read Cycle 

t- 

-'OH— 

f 
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HM6264A Series 


• WRITE CYCLE 


Item 

Symbol 

HM6264A-10 

HM6264A-12 

HM6264A-15 

Unit 

min 

max 

min 

max 

min 

max 

Write Cycle Time 

twe 

100 

- 

120 

- 

150 

- 

ns 

Chip Selection to End of Write 

‘cw 

80 

- 

85 

- 

100 

- 

ns 

Address Setup Time 

fAS 

0 

- 

0 

- 

0 

- 

ns 

Address Valid to End of Write 

fAW 

80 

- 

85 


100 

- 

ns 

Write Pulse Width 

‘WP 

60 

- 

70 

- 

90 

- 

ns 

Write Recovery Time 

fWR 

0 

- 

0 

_ 

0 

- 

ns 

Write to Output in High Z 

tWHZ 

0 

35 

0 

40 

0 

50 

ns 

Data to Write Time Overlap 

fDW 

40 

- 

40 

- 

50 

- 

ns 

Data Hold from Write Time 

tDH 

0 

- 

0 

- 

0 

- 

ns 

Output Enable to Output in High Z 

‘OHZ 

0 

35 

0 

40 

0 

50 

ns 

Output Active from End of Write 

fow 

5 

- 

5 

1 _ 

- 

5 

1 - 

ns 


• WRITE CYCLE (1) (OE clock) 


Address 


X 


OE 




CSl 


-fwc~ 


x 




141 


few 121 


, 'Z^77/77ZW/ 


fWR 




(61 


CS2' 


V//////7 777/77/. 


‘AW 


\\\\\\\\\\\\V 


^5(31 


WE- 


fwp ni 


_ ////////Z/Z/y 


‘OHZ |51 


Dout’ 

Din- 




4: 


tDW 


fDH 
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HM6264A Series 


• WRITE CYCLE (2) (OE Low Fix) 




NOTES: 


1) A write occurs during the overlap of a low CSl, a high CS2 and a low WE. A write begins at the latest transi¬ 
tion among going low, CS2 goi ngh igh and WE going low. A write ends at the earliest transition among 
C5T going high, CS2 going low and ^ going high, ty^p is measured from the beginning of write to the end 
of write. 

2) tew is measured from the later of C51 going low or CS2 going high to the end of write. 

^AS measured from the address valid to the beginning of write. 

^WR measured from the earliest of CSl or WE going high or CS2 going low to the end of write cycle. 

5) During this period, I/O pins are in the output state, therefore the input signals of opposite phase to the outputs 
must not be applied. 

6) If C5T goes low simultaneously with WE going low or after WE going low, the outputs remain in high im¬ 
pedance state. 

7) Dout is the same phase of the latest written data in this write cycle. 

8) Dout is the read data of next address. 

9) If C5T is low and CS2 is high during this period, I/O pins are in the output state. Therefore, the input signals 
of opposite phase to the outputs must not be applied to them. 
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HM6264A Series 


■ LOW Vcc data retention characteristics (Ta = 0 to +70X) 
This characteristics is guaranteed only for L/LL-version. 


Item 

Symbol 

Test Condition 

min 

typ 

max 

Unit 

Vcc Data Retention 

^DR 

^>Kcc-0.2V, CS2^ Vcc-O.lV or 
CS2^0.2V 

2.0 

- 

- 

V 

Data RetentionCurrent 

^CCDR 

^^CC=3.0V 

CSl > Vcc - 0 . 2 V 

CS2 > Vcc -0.2V or 0V^CS2^0.2ybV<F/„ 

. 

1*1 

50*’ 

juA 

_ 

l*a 

2S»’ 

Chip Deselect to Data Retention 
Time 

tCDR 

See Retention Waveform 

0 

- 

- 

ns 

Operation Recovery Time 

fR 

tRC*^ 

- 

- 

ns 


Notes) *1. V/£ min = -0.3V, 20juA max at to 40*C, This characteristics is guaranteed only for L-version. 

*2. V/£ min = -0.3V, lOftA max at 7^ = 0 to 40®C, This characteristics is guarnteed only for LL-version. 
*3. t/^c ^ Cycle Time 


• LOW Vcc DATA RETENTION WAVEFORM (1) iCSI Controlled) 



• LOW Vcc DATA RETENTION WAVEFORM (2) (CS2 Controlled) 



Note) In Data Retention Mode, CS2 controls the Address, WE, CSl, OE and Din buffer. If CS2 controls data retention 
mode, Vin for these inputs can be in the high impedance state. If CSl controls the data retention mode, CS2 must 
satisfy either CS2 ^l^cc-0-2V or CS2 g 0.2V. The other input levels (address, WE, OE, I/O) can be in the high 
impedance state. 
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HM6264A Series 


SUPPLY CURRENT VS. SUPPLY CURRENT VS. 

SUPPLY VOLTAGE AMBIENT TEMPERATURE 



SUPPLY CURRENT VS. 
FREQUENCY 



ACCESS TIME VS. 
LOAD CAPACITANCE 

















7« = 25r 
\a=MI\ 










imi :«(K) .T()ri JU) 5(X) 

Lt>8il CapaciiaiKv ( i. ■ pF i 


ACCESS TIME VS. 
SUPPLY VOLTAGE 



ACCESS TIME VS. 
AMBIENT TEMPERATURE 





r((*s.ov 






















0.7l-1-1- \ -1 

0 20 40 60 80 


Ambient Temperature T« if ) 
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Input Low Voltage V, 


HM6264A Series 


INPUT LOW VOLTAGE VS. INPUT HIGH VOLTAGE VS. 

SUPPLY VOLTAGE SUPPLY VOLTAGE 



OUTPUT CURRENT VS. OUTPUT CURRENT VS. 

OUTPUT VOLTAGE OUTPUT VOLTAGE 



Oiitpit Voluie (VI 



(luiiMit \ ii|iagf 




STANDBY CURRENT VS. STANDBY CURRENT VS. 

AMBIENT TEMPERATURE SUPPLY VOLTAGE 



.■\mbim Temperaunv Tu ' V i {^HITACHI .. 
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HM6288 Series 


16384>word X 4-bit High Speed CMOS Static RAM 

The Hitachi HM6288 is a high speed 64k static 
RAM organized as 16-kword x 4-bit. It realizes 
high speed access time (25/35/45 ns) and low 
power consumption, employing CMOS process 
technology. 

It is most advantageous for the field where high 
speed and high density memory is required, such 
as the cache memory for main frame or 32-bit 
MPU. 

The HM6288, packaged in a 300 mil plastic DIP 
and SOJ, is available for high density mounting. 

Low power version retains the data with battery 
back up. 

■FEATURES 

• Single 5V Supply and High Density Plastic Package. 

• High Speed: Fast Access Time 25/35/45 ns (max.) 

• Low Power dissipation 

Active mode 300mW (typ.) 

Standby mode lOOjLtW (typ.) 

• Completely Static Memory 

No Clock or Timing Strobe Required. 

• Equal Access and Cycle Times. 

• Directly TTL Compatible - All Inputs and Outputs. 

■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM6288P-25 

25 ns 

300 mil 

HM6288P-35 

35ns 

22-pin 

HM6288LP-25 

HM6288LP-35 

25 ns 

35 ns 

Plastic DIP 
(DP-22NB) 

HM6288JP-25 

HM6288JP-35 

25ns 

35 ns 

300 mil 

24-pin 

SOJ (CP-24D) 

HM6288UP-25 

HM6288UP-35 

25 ns 

35ns 


■BLOCK DIAGRAM 




■PIN ARRANGEMENT 


• HM6288P Series 


AOC 1 '' 
A1 C 2 
A2C 3 
A3C 4 
A4C 5 
ABC 6 
A6C 7 
A7C 8 
Mt 9 
10 

VssC 11 


22 3 Vcc 
21 3 A13 
20 3A12 
9 3 All 
3 3 AIO 
7 3A9 
B 3 1/01 
> 3 1/02 
I 3 1/03 
3b 1/04 
3 ^ 


(Top View) 


• HM6288JP Series 



(Top View) 


■Pin Description 


Pin Name 

Function 

A0-A13 

Address 

I/01-I/04 

Input/Output 


Chip Select 

WE 

Write Enable 

Vcc 

Power Supply 

Vss 

Ground 
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HM62888ariM 


■ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Rating 

Unit 

Voltage on Any Pin Relative to Vss 

Vt 

~0.5*^o +7.0 

V 

Power Dissipation 

Pr 

1.0 

W 

Operating Temperature 

T.„ 

0 to +70 

•c 

Storage Temperature 


-55 to +125 

•c 

Temperature under Bias 

T»,«i 

-10 to +85 

•c 


Note: * 1. Vt min.= -2.0V for pulse widthSlOns 


■truth table 



WE 

Mode 

Vcc Current 

I/O Pin 

Ref. Cycle 

H 

X 

Standby 

ISB, ISB\ 

HighZ 


L 

H 

Read 

Icc 

Dout 

Read'CycIe 1, 2 

L 

L 

Write 

Icc 

Din 

Write Cycle 1, 2 


■recommended DC OPERATING CONDITIONS ( Ta=0 to +70'C) 


Parameter 

Symbol 

min 

typ 

max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input High (logic 1) Voltage 

ViH 

2.2 

- 

6.0 

V 

Input Low (logic 0) Voltage 

ViL 

-0.5*1 


0.8 

V 


Note: ♦ 1. ViL min.= -2.0V for pulse widths 10ns 


■DC AND OPERATING CHARACTERISTICS (7a=0 to +70’C, Vcc=5V±10%, Kss=0V) 


Parameter 

Symbol 

Test Condition 

min 

typ*i 

max 

Unit 

Input Leakage Current 

! ILI 1 

Vcc = MAX. V/N=Vss to Vcc 

- 

- 

2.0 

M 

Output Leakage Current 

1 Ilo I 

CS = V/tf,V//o= Vss to Vcc 

- 

- 

2.0 


Operating Power Supply Current 

Icc 

CS= V/L,///o=0mA, min. cycle 

- 

60 

120 

mA 

Standby Vcc Current 

ISB 

CS= V/H, min. cycle 

- 

15 

30 

mA 

Standby Vcc Current 1 

/Sfll*2 

C§^ Vcc-0.2V 

- 

0.02 

2.0 

mA 

/sB1*2 

! OV^ V/n^0.2V or Vcc~0.2V^ Vin 

- 

0.02 

0.1 

mA 

Output Low Voltage 

VoL 

lot 

- 

- 

0.4 

V 

Output High Voltage 

VOH 

/o//= —4.0mA 

2.4 

- 

- 

V 


Notes: * 1. Typical limits are at Vcc^S.OV, 7a* +25*C and specified loading. 

* 2. P version 

* 3. LP version 


■CAPAOTANCE (ra=25*C,/=1.0MHz) 


Parameter 

Symbol 

Test Conditions 

min 

max 

Unit 

Input Capacitance 

Cin 

> 

o 

li 

- 

6 

PF 

Input/Output Capacitance 

Ci/o 

V//o=0V j 

- 

8 

pF 


Note; This parameter is sampled and not 100% tested 
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HM6288 8«riM 


■AC CHARACTERISTICS 
• AC Test Conditions 

Input pulse levels: OV to 3.0V 
Input rise and fall times: 5ns 


5V 


Input and Output timing reference levels: 1.5V 
Output load: See Figure 


5V 



Output Load (A) 

4iIncluding scope & jig. 



Output Load (B) 

(for t[iz, tLZ> fWZ A fOW) 


Parameter 

Symbol 

1 HM6288>2S | 

1 HM6288-35 | 

Unit 

min 

max 

1 min 1 

max 

Read Cycle Time 

fRC 

25 

- 


- 

ns 

Address Access Time 

Ua 

- 


- 

wm 

ns 

Chip Select Access Time 

Ucs 

- 

25 

- 

KSi 

ns 

Output Hold from Address Change 

^OH 

3 

- 

5 

- 

ns 

Chip Selection to Output in Low Z 

fLZ* 

5 

- 

5 

- 

ns 

Chip Deselection to Output in High Z 

fHZ* 

0 

12 

0 

20 

ns 

Chip Selection to Power Up Time 

fpu 

0 

- 

0 

- 

ns 

Chip Seselection to Power Down Time 

fPD 

- 

25 

- 

30 

ns 


* Transition is measured 1200mV from steady state voltage with Load (B). 
This parameter is sampled and not lOO^o tested. 

• Timing Waveform of Read Cycle No.1 



tuc 


Addrcu ^ 

( . .) 

( 


L_ iM _ ^ 



1 ■ ■ 1 


Jig ■ 


Previous \ 

Data Valid / 

(XXXXX) 

^ Dau Valid ^ 

(XX 


• Timing Waveform of Read Cycle No.2 1^113] 



2. Device is continuously selected. CS= Vil . 

3. Address Valid prior to or coincident with CS transition Low. 
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HM6288 Series 


■ WRITE CYCLE 


Parameter 

Symbol 

HM6288-25 | 

HM6288-35 | 

Unit 

min 

max 

min 

max 

Write Cycle Time 

^WC 

25 

_ 

35 

- 

ns 

Chip Selection to End of Write 

^CW 

20 

- 

30 

- 

ns 

Address Valid to End of Write 

^AW 

20 

- 

30 

- 

ns 

Address Setup Time 

Us 

0 

- 

0 

- 

ns 

Write Pulse Width 

(WP 

20 

- 

30 

- 

ns 

Write Recovery Time 

fWR 

0 

- 

0 

- 

ns 

Date Valid to End of Write 

^DW 

12 

- 

20 

- 

ns 

Data Hold Time 

^DH 

0 

- 

0 

- 

ns 

Write Enabled to Output in High Z 

fwz* 

0 

8 

0 

10 

ns 

Output Active from End of Write 


5 

- 

5 

- 

ns 


* Transition is measured ±200mV from steady state voltage with Load (B). 
This parameter is sampled and not lOO'-'o tested. 


• Timing Waveform of Write Cycle No.1 (WE Controlled) 


Address 


CS 


WE 


Din 


Dout 
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• Timing Waveform of Write Cycie No.2 (CS Controiied) 


Address ^ 

c: . . .. .”■) 

( 


1 

fw/**2 


1 

C .> 

IWR*1 

CS - 

/ 

WE wwww^ 

\ _ _ / 

V77777777 

tow 

ton 


KX'XXXXX 


Dout 


High Impedance *4 


Notes) 1. A write occurs during the overlap of a low CS and a low WE. (/ht) 

2. twR is measured from the earlier of CS or WE going high to the end of write cycle. 

3. EHiring this period, I/O pins are in the output state so that the input signals of opposite phase to the 
output^must not be applied. 

4. If the CS low transition occurs simultaneously with the WE low transition or after the WE 
transition, the output buffers remain in a high impedance state. 

5. If CS is low during this period, I/O pins are in the output state after tow. Then the data input signals 
of opposite phase to the outputs must not be applied to them. 

6. Dout is the same phase of write data of this write cycle, if twR is long enough. 


• Low Vcc Data Retention Characteristics ( 7)2 = 0 to +70‘’C) 
(This Characteristics is guaranteed only for L-version.) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Test Conditions 

Vcc for data retention 

Vdr 

2.0 

- 

- 

V 

CS^ Vcc-0.2V 

V.n^ Vcc-0.2V or 

OV^ Vn^0.2V 

Data retention current 

ICCDR 

- 


502’ 

35^’ 


Chip deselect to data 
retention time 

tCDR 

0 

_ 


ns 

See retention waveform 

Operation recovery time 


fgc>> 

- 

- 

ns ' 


NOTE : 1. /«c = Read cycle time 

2. Vcc = 3.0V 

3. Vcc = 2.0V 


Low Vcc Data Retention Waveform 
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Access Time tAA,tAcs (Normalized) Access Time Iaa, tAcs (Normalized) 


HM6288 Series 
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SUPPLY CURRENT VS. SUPPLY VOLTAGE 



Supply Voltage Vcc (V) 


ACCESS TIME VS. SUPPLY VOLTAGE 



Supply Voltage Vcc (V) 


SUPPLY CURRENT VS. AMBIENT TEMPERATURE 


1.6 

^ 1-4 

g 1.2 

0 

2 

r 1.0 

i 

t 0.8 
1 

0.6 

0.4 




Vcc = 5.0V 











■ 

—- 










0 . 4 J-^_I_I_I 

0 20 40 60 80 


Ambient Temperature Ta (*C) 


ACCESS TIME VS. LOAD CAPAQTANCE 



ACCESS TIME VS. AMBIENT TEMPERATURE 



SUPPLY CURRENT VS. FREQUENCY 



Ambient Temperature Ta ('O Frequency f (MHz) 
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Standby Current Iccdh (Normalized) > High Level Output Current Ioh( Normalized) Low Level Input Voltage Vil( Normalized) 


LOW LEVEL INPUT VOLTAGE VS. 
SUPPLY VOLTAGE 


HIGH LEVEL INPUT VOLTAGE VS. 
SUPPLY VOLTAGE 



Supply Voltage Vcc (V) 



OUTPUT CURRENT VS. OUTPUT VOLTAGE(i) OUTPUT CURRENT VS. OUTPUT VOLTAGE(2) 




High Level Output Voltage Voh (V) 


Low Level Output Voltage Vol (V) 



0 20 40 60 80 


Ambient Temperature Ta ("C) 


STANDBY CURRENT VS. SUPPLY VOLTAGE 
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Standby Current Isbi (Normalized) 


HM6288 Series 


STANDBY CURRENT VS. INPUT VOLTAGE 



0 1 2 3 4 5 6 

Input Voltage Vu (V) 
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HM6788 Series- 

16384-word x 4-bit High Speed Hi-BiCMOS Static RAM 

■FEATURES 

• Super Fast Access Time : 25/30ns (max.) 

• Low power Operation 

Operating: 230mW (typ), Standby: lOmW (typ) 

• +5y Single Supply 

• Completely Static Memory - 

No Clock or Timing Strobe required 

• Balanced Read and Write Cycle Time 

• Fully TTL compatible Input and Output 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM6788P-25 

25ns 

300 mil 22 pin 

HM6788P-30 

30ns 

Plastic DIP 


■block diagram 


AzO- 

AsO- 

AiO- 

AsO- 

AeO- 

AtO- 


cso- 

WEO 


-c^ 


AsO- 


1 / 0 . 0 - 


l/OtO- 




Row 


Memory Matrix 

Decoder 


128X512 


1 1 



Column I/O 

Input 


Column Decoder 

Data 

Control 



All Ai2 Ai3 As Aid Ao Ai 





— Maintenance Only 

Refer to HM6788HA Series 



■pin arrangement 


''ts 


^ Vcc 

A,g 


^Aij 

A2(T 


2^Ai2 

A.[r 


j^Aii 



T^Aio 

A5|T 


3 As 

A‘1I 


13 I/O' 

At|T 


T^I/Oj 

At[T 


hJi/Oj 

cs|TT 


iili/ot 

VssfiT 




(Top View) 


■absolute maximum ratings 


Item 

Symbol 

Rating 

Unit 

Terminal Voltage to Vss pin 

Vt 

-0.5 to +7.0 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature 

Tcpr 

0 to + 70 

•c 

Storage Temperature (with bias) 

Ti,(bias) 

-10 to +85 

*C 

Storage Temperature 

T.„ 

-55 to +125 

•c 
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HM6788 S«riM 


■TRUTH TABLE 


cs 

WE 

Mode 

Vcc Current 

Output Pin 

Ref. Cycle 

H 

X 

Not selected 

IsB, IsBi 

HighZ 

- 

L 

H 

Read 

Icc, Icci 

Dout 

Read Cycle (1) (2) 

L 

L 

Write 

Icc, Icci 

Din 

Write Cycle (1) (2) 


X; H or L 


■recommended DC OPERATING CONDITIONS (0‘C 70’C) 


Item 

Symbol 

min 

typ 

max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input High Voltage 

ViH 

2.2 

- 

6.0 

V 

Input Low Voltage 

VtL 

-0.5* > 

- 

0.8 

V 


Note) ♦ 1. ~3.0V with 20ns pulse width. 


■DC AND OPERATING CHARACTERISTICS ( Vcc = 5V ± 10%, Ta=0'C to +70 C) 


Item 

Symbol 

Test Conditions 

min 

typ 

max 

Unit 

Input Leakage Current 

1 Ili I 

Vcc = 5.5V, V/w= Vss to Vcc 

- 

- 

2 

M 

Output Leakage Current 

1 ho 1 

V/«. Vi/o= Vss to Vcc 

- 

- 

2 

M 

Opearating Power Supply Current 

Icc 

V/L, ///o=0mA 

- 

- 

80 

mA 

Average Operating Current 

Icci 

Min. Cycle, Duty: 100% 

- 

- 

120 

mA 

Standby Power Supply Current 

IsB 

CS= V/« 

- 

- 

30 

mA 

ISBl 

Vff-0.2V, V;,v^0.2V or Vis^ Vrc-0.2V 

- 

- 

10 

mA 

Output Low Voltage 

VoL 

/o/.=8mA 

- 

- 

0.5 

V 

Output High Voltage 

VOH 

I OH = — 4mA 

2.4 

- 

- 

V 


■AC CHARACTERISTICS (Vcc = 5V ±10%, T, = 0 to +70*^0, unless otherwise noted) 

• AC Test Conditions 

Input pulse levels: Vss to 3.0V Input and Output reference levels: 1.5V 

Input rise and fall time: 4ns Output Load: See Figure 


+5V 



Output Load A 



Output Load B 

VCHZ. tWHZ. tCLZ. tow) 
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HM6788 Series 


• READ CYCLE 


Item 

Symbol 

HM6788-25 

HM6' 

’88-30 

Unit 

min 

max 

1 

min 

max 

Read Cycle Time 

tne 

25 


30 


ns 

Address Access Time 

t AA 

- 

25 


30 

ns 

Chip Select Access Time 

tAca 

- 

25 


30 

ns 

Chip Selection to Output in Low Z 

til./.* ^ 

0 

~~~~ 1 

0 


ns 

Chip Deselection to Output in High Z 

tcHZ* ^ 

0 

10 

0 

12 

ns 

Output Hold from Address Change 

toH 

5 


5 

' 

ns 

Chip Selection to Power Up Time^‘ 

trr 

0 

- 

0 


ns 

Chip Deselection to Power Down Time*' 

tPD 

- 

20 


30 

ns 

Input Voltage Rise/T'aH Time*^ 

h- 


150 


150 

ns 


Notes) ♦ 1. This parameter is sampled and not 100% tested. 

*2. Transition is measured ^ 200mV form steady state voltage with Load (B). This parameter is sampled and not 100'.. tested 
♦ 3. If ti becomes more than loOns, there is possibility of function fail, 
please eonlact yiiur neare.st Hitaehi Sates Dept. re»ardint! speeitiealion. 

*1 *2 

• Timing waveform of Read Cycle No. 1 



Note) *1. K/// 

*2. CS=K/z, _ 

*3. Address valid prior to or coincident with CS transition Low. 


• WRITE CYCLE 


Item 

Symbol 

HM6788-25 

HM6788-30 

Unit 

min 

max j 

min 

max 

Write Cycle Time 

twe 

25 

- 

30 


ns 

Chip Selection to End of Write 

tew 

20 

- 

25 


ns 

Address Setup Time 

tAS 

0 

- 

0 


ns 

Address Valid to End of Write 

tAW 

20 

- 

25 

- 

ns 

Write Pulse Width 

twp 

20 

- 

25 


ns 

Write Recovery Time 

tWR 

0 

- 

0 


ns 

Write to Output in High Z 

twHZ*^ 

0 

10 

0 

12 

ns 

Data Valid to End of Write 

tow 

15 

- 

15 

- 

ns 

Data Hold Time 

toH 

5 

- 

5 

- 

n^ 

Output Active from End of Write 

tow *' 

0 

- 

0 

- 

ns 


* 1. Transition is measured ' 2()0mV from steady state voltage with Lood(B). 


This parameter is sampled and not 100% tested. 
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HM6788 Series 


e Timing waveform of Write Cycle No. 1 {WE Controlled) 


.Address ^ 

m IT 

(_Z) 

(ZI 


1 

tew ^ 



® \\\ 


\ _ 1 

7/ 

zz 


tAW , 

tWA 


/-4S 1 1 ^ *' 

WE 

7 

1 

, lOH 

tOH 


•2 

-I j 

\\\ \ \ _ 

( " 

/ / / / / 

High In 

//// 

j • 

T i 1 

\ _ AA 

\—«- 

/ High Impedance 

ipedance /\ / \| 

-—- ( ¥ Data Valid ^ 


• Timing waveform of Write Cycle No. 2 (CS Controlled) 



iwe ,, 


Address 

( ^ 

/ 

_ 



lC»' 



CS 

~\ 

\ 1 

r~ 

III ■ 


tAW 



twp 



- zw 

nV 

\ _ 1 

Z///ZZ 

High Impedai 

tCL2 

ice / 

tWHZ 


1 

High Impedance 



1 

■ tow ^ 

(ON 1 

Din 

A 

L IVjto 

Twvw 

V 

\ A/WVV\ 


Notes) *1. A write occurs during the overlap (rjyp) ® lo"' ^ and a low WE. 

*2. During this period, I/O pins are in the output state so that the input signals of 
opposite phase to the outputs must not be applied. 

*3. Dout is_^e same phase of write data of this write cycle. 

*4. If the CS low transition occurs after the WE low transition, output remain in a 
high impedance state. 

*5. If CS is low during this period, I/O pins are in the output state. Then, the data 
input signals of opposite phase to the outputs must not be applied to them. 

*6. is measured from the earlier of CS or WE going high to the end of write cycle. 

■capacitance ( ra=25X,/=1.0MHz) 


Item 

Symbol 

min 

typ 

max 

Conditions 

Input Capacitance 

Cis 

- 

- 

6.0 

V/,v = 0V 

Input'Output Capacitance 

Ct/o 

- 

- 

8.0 

VocT-OV 


Note) This parameter is sampled and not 100% tested. 
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HM6788H Series 


Maintenance Only 


16384-word x 4-bit High Speed Hj-BiCMOS Static RAM 


Refer to HM6788HA Series 


Features 

• Super Fast Access Time : 15/20ns (max.) 

• Low power Operation 
Operating: 280m\/\/ (typ) 

• +5\/ Single Supply 

• Completely Static Memory — 

No Clock or Timing Strobe required 

• Equal Access and Cycle Times 

• Fully TTL compatible Input and Output 



Ordering Information 


Pin Arrangement 


Type No. 

Access Time 

Package 

HM6788HP-15 

15ns 

300 mil 22 pin 

HM6788HP-20 

20ns 

Plastic DIP 

Block Diagram 






Absolute Maximum Ratings 


Item 

Symbol 

Rating 

Unit 

Terminal Voltage to Vss pin 

Vt 

— 0.5 to + 7.0 

V 

Power Dissipation 

Pt 

1.0 

■ w 

Operating Temp)erature 

Tepr 

0 to + 70 

x 

Storage Temperature (with bias) 

Tf/rlbias) 

-10 to +85 

*c 

Storage Temperature 

T.„ 

-55 to +125 

x 


Note) The specifications of this device are subject to change without notice. 
Please contact Hitachi’s Sales Dept, regarding specifications. 
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HM6788H Series 


T ruth T able 


cs 

WE 

Mode 

Vcc Current 

I/O Rn 

Ref. Cycle 

H 

X 

Not selected 

IsB, IsB\ 

HighZ 

- 

L 

H 

Read 

Icc, Icc\ 

Data Out 

Read Cycle (1), (2) 

L 

L 

Write 

Icc, Icci 

Data In 

Write Cycle (1), (2) 


X: H or L 


Recommended DC Operating Conditions (0*C ^ Ta^ 70*0 


Item 

Symbol 

min 

typ 

max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input High Voltage 

ViH 

2.2 

- 

6.0 

V 

Input Low Voltage 

ViL 

-0.5*1 

- 

0.8 

V 


Note) *1. -3.0V with 10ns pulse width. 


DC and Operating Characteristics ( Vcc = 5V ± 10%, Ta=(fC to -^70*0 


Item 

Symbol 

Test Conditions 

min 

typ 

max 

Unit 

Input Leakage Current 

\hi\ 

Vcc = 5.5V, ViN=Vss to Vcc 

- 

- 

2 

M 

Output Leakage Current 

1 ho 1 

V/«, V//o= Vss to Vcc 

- 

- 

10 

M 

Opearating Power Supply Current 

Icc 

CS= V/L. ///o=0mA 

- 

- 

100 

mA 

Average Operating Current 

Icc\ 

Min. Cycle, Duty; 100% Il/O - 0mA 

- 

- 

120 

mA 

Standby Power Supply Current 

IsB 

V/« 

- 

- 

30 

mA 

IsB] 

CSi Kff-0.2V. V/.vi0.2Vor V/.vi V'c(-0.2V 

- 

- 

10 

mA 

Output Low Voltage 

VoL 

/o/, = 8mA 

- 

- 

0.4 

V 

Output High Voltage 

VoH 

I OH = — 4mA 

2.4 

- 

- 

V 


AC Characteristics (Vqc “ 5V ±10%, 7^ = 0 to +70°C, unless Otherwise noted) 

• AC Test Conditions 

Input pulse levels: Vss to 3.0V Input and Output reference levels: 1.5V 

Input rise and fall time: 4ns Output Load: See Figure 




Output Load B 

Output Load A (tHZ> ^LZ> ^WZ> ^OW) 
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HM6788H Series 


Read Cycle 


Item 

Symbol - 

HM6788H-15 

HM6788H’20 

Unit 


min 

max 

min 

max 


Read Cycle Time 

^RC 

15 

- 

20 

- 

ns 


Address Access Time 

^AA 

- 

15 

- 

20 

ns 


Chip Select Access Time 

^ACS 

- 

15 

- 

20 

ns 


Chip Selection to Output in Low Z 

^LZ 

3 

- 

3 

- 

ns 

1,2 

Chip Deselection to Output in High Z 

^HZ 

0 

6 

0 

8 

ns 

1.2 

Output Hold from Address Change 

tOH 

3 

- 

3 

- 

ns 



Note) *1. This parameter is sampled and not 100% tested. 

*2. Transition is measured ±200mV from steady state voltage with specified loading in Load B. 


• Timing waveform of Read Cycle No. 



^RC 



Address ^ 

{ _J 

( 


- - ^AA - i- 


^OH 

Data Out Previous Data Valid 

^ Data Valid )(X 

1 _ 


• Timing waveform of Read Cycle No. 2*^ 



Write Cycle 


Item 


Symbol 


HM6788H-1S _ HM6788H-20 

min max min max 


Unit 


Note 


Write Cycle Time 

^WC 

15 

- 

20 

- 

ns 

2 

Chip Selection to End of Write 

^CW 

10 

- 

15 

- 

ns 


Address Setup Time 

Us 

0 

- 

0 

- 

ns 


Address Valid to End of Write 

Uw 

10 


15 

- 

ns 


Write Pulse Width 

^WP 

10 

- 

15 

- 

ns 


Write Recovery Time 

^WR 

1 

- 

1 

- 

ns 


Write Enable to Output in High Z 

^wz 

0 

6 

0 

8 

ns 

3,4 

Data Valid to End of Write 

^DW 

9 

- 

10 

- 

ns 


Data Hold Time 

(dh 

0 

- 

0 

- 

ns 


Output Active from End of Write 

^ow 

0 

- 

0 

- 

ns 

3.4 


Note) 1. If ^ goes high simultaneously with WE high, the output remains in a high impedance state. 

2. All Write Cycle timings are referenced from the last valid address to the first transitioning address. 

3. Transition is measured ±200mV from steady state voltage with specified loading in Load B. 

4. This parameter is sampled and not 100% tested. 
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HM6788H Series 




Note)*l. A write occurs during the overlap of a low CS and a low WE. (twp) 

*2.twR is measured from the earlier of CS or WE going high to the end of write cycle. 

"'3. During this period, I/O pins are in the output state so that the input signals of opposite 
phase to the outputs must not be applied. 

*4. If the CS low transition occurs simultaneously with the WE low transition or after the 
WE transition, the output buffers remain in a high impedance state. 

*S.If CS is low during this period, I/O pins are in the output state. Then the data input 
signals of opposite phase to the outputs must not be applied to them. 

"•6. Data Out is the same phase of write data of this write cycle. 


Capacitance (Ta= 2 yc,/=i. 0 MHz) 






Item 

Symbol 

min 

typ 

max 

Conditions 

Input Capacitance 

CiN 

- 

- 

6.0 

K/a^OV 

Input/Output Capacitance 

Ci/o 

- 

- 

10 

Kj/O«0V 

Note) This parameter is sampled and not 100% tested. 
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Preliminary 


HM6788HA Series- 

16384-Word x 4-Bit High Speed Static RAM 
■ FEATURES 

• Super Fast 

Access Time.12/15/20ns (max.) 

• + 5V Single Supply 

• Low Power Dissipation 

(DC) Operating.300mW (typ.) 

• Completely Static Memory 

No Clock or Timing Strobe Required 

• Fully TTL Compatible—All Inputs and Outputs 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM6788HAP-12 

12ns 

300 mil 22 pin 

HM6788HAP-15 

15ns 

Plastic DIP 

HM6788HAP-20 

20ns 

(DP-22NB) 


■ BLOCK DIAGRAM 




■ PIN ARRANGEMENT 


Ao C 

1 

22 

□ Vcc 

Aid 

2 

21 

□ Ai3 

A2 C 

3 

20 

Zl Ai2 

As C 

4 

19 

□ Aii 

A4 d 

5 

18 

□ Aio 

As C 

6 

17 

□ Ag 

Ae C 

7 

16 

□ l/Oi 

A7 □ 

8 

15 

□ I/02 

As n 

9 

14 

□ I/03 

cs □ 

10 

13 

□ I/04 

Vss C] 

11 

12 

□ We 


(Top View) 
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HM6788HA Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Rating 

Unit 

Voltage on Any Pin Relative to V^s 

Vt 

-0.5 to 4-7.0 

V 

Power Dissipation 

Pt 

1.0 

w 

Operating Temperature 

Topr 

0 to -1-70 

°c 

Storage Temperature 

^stg 

-55 to -fl25 

°c 

Temperature Under Bias 

^bias 

-10 to 4-85 

°c 


■ RECOMMENDED DC OPERATING CONDITIONS (0"C < < 70°C) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0.0 

0.0 

0.0 

V 

Input High (Logic 1) Voltage 

ViH 

2.2 

- 

6.0 

V 

Input Low (Logic 0) Voltage 

VlL 

-3.0* 

- 

0.8 

V 


♦Pulse width < 10ns, DC: -0.5V 

■ TRUTH TABLE 


cs 

WE 

Mode 

Vcc Current 

I/O Pin 

Ref. Cycle 

H 

X 

Not Selected 

IsBi 

HighZ 

— 

L 

H 

Read 

Icc»Icci 

Data Out 

Read Cycle (1), (2) 

L 

L 

Write 

Icc»Icci 

Data In 

Write Cycle (1), (2) 


■ DC AND OPERATING CHARACTERISTICS (Vcc = 5V ± 10%, Ta = 0°C to 70°C, Vgs == OV) 


Item 

Symbol 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

Input Leakage Current 

Hul 

Vcc = 5.5V, V,N = Vss to Vcc 

__ 

__ 

2 

fiA 

Output Leakage Current 

I^Lol 

CS = ViH, Vi/o = Vss Vcc 

— 

— 

10 

fiA 

Operating Power Supply Current 

Icc 

CS = VjL, Ii/o, = 0mA 

— 

— 

100 

mA 

Average Operating Current 

Icci 

Min. Cycle Duty: 100% Ii/q = 0mA 

- 

— 

120 

mA 

Standby Power Supply Current 

ISB 

cs = v,„ 


__ 

30 

mA 

Standby Power Supply Current (1) 

ISBI 

cs > Vcc - 0.2V 

ViN < 0.2V or V,N > Vcc - 0.2V 

- 

- 

10 

mA 

Output Low Voltage 

VoL 

r 

II 

00 

3 

> 

_ 

— 

0.4 

V 

Output High Voltage 

VOH 

Iqh — 

2.4 

- 

- 

V 


■ AC TEST CONDITIONS 

• Input Pulse Levels: Vss to 3.0V • Input Rise and Fall Times: 4ns 

• Input Timing Reference Levels: 1.5V • Output Reference Levels: 1.5V 

• Output Load: See Figure 
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HM6788HA Series 


■ CAPACITANCE (T^ = 25°C, f = l.OMHz) 


Item 

Symbol 

Max. 

Unit 

Conditions 

Input Capacitance 

CiN 

6.0 

pF 

ViN = ov 

Input/Output Capacitance 

Ci/0 

10.0 

pF 

II 

O 

> 


NOTE: This parameter is sampled and not 100% tested. 


■ AC CHARACTERISTICS (Vcc = 5V ± 10%, Ta = 0°C to 70°C, unless otherwise noted.) 

• Read Cycle 


Item 

Symbol 

HM6788HA-12 

HM6788HA-15 

1 HM6788HA-20 j 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Read Cycle Time 

tRC 

12 

— 

15 

— 

20 

— 

ns 

— 

Address Access Time 

tAA 

— 

12 

— 

15 

— 

20 

ns 

— 

Chip Select Access Time 

^ACS 

— 

12 

— 

15 

— 

20 

ns 

— 

Output Hold from Address Change 

tOH 

4 

— 

4 

— 

4 

— 

ns 

— 

Chip Selection to Output in Low Z 

^LZ 

3 

— 

5 

— 

5 

— 

ns 

1,2 

Chip Deselection to Output in High Z 

tHZ 

0 

6 

0 

6 

0 

8 

ns 

1,2 


NOTES: 1. This parameter is sampled and not 100% tested. 


2. Transition is measured ±200mV from steady state voltage with specified loading in Load B. 


• Write Cycle 


Item 

Symbol 

HM6788HA-12 

HM6788HA-15 | 

1HM6788HA-20 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Write Cycle Time 

twc 

12 

— 

15 

— 

20 

— 

ns 

2 

Chip Selection to End of Write 

tew 

8 

— 

10 

— 

15 

— 

ns 

_ 

Address Valid to End of Write 

tAW 

8 

— 

10 

— 

15 

- 

ns 

— 

Address Setup Time 

Us 

0 

— 

0 

— 

0 

— 

ns 

_ 

Write Pulse Width 

twp 

8 

— 

10 

— 

15 

— 

ns 

— 

Write Recovery Time 

tWR 

0 

— 

0 

— 

0 

— 

ns 

— 

Data Valid to End of Write 

tow 

6 

— 

7 

— 

10 

— 

ns 

— 

Data Hold Time 

tOH 

0 

— 

0 

— 

0 

— 

ns 

— 

Write Enable to Output in High Z 

twz 

0 

6 

0 

6 

0 

8 

ns 

3,4 

Output Active from End of Write 

k>w 

3 

- 

3 

- 

3 

- 

ns 

3,4 


NOTES: 1. If CS goes high simultaneously with WE high, the output remains in a high impedance state. 


2. All write cycle timings are referenced from the last valid address to the first transitioning address. 

3. Transition is measured =b200mV from steady state voltage with specified loading in Load B. 

4. This parameter is sampled and not 100% tested. 
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HM6788HA Series 


■ TIMING WAVEFORM 
• Read Cycle (1)(1)(2) 



• Read Cycle (2) (1)(3) 



Impedence 


NOTES: 1. WE is High for READ cycle. 

2. Device is continuously selected, CS - Vjl 

3. Address valid prior to or coincident with CS transition low. 
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HM6788HA Series 


• Write Cycle (1 ) (WE Controlled) 



• Write Cycle (2) (CS Controlled) 



High Impedance (4) 

Data Out 


NOTES: 1 . A write occurs during the overlap of a low CS and a low WE (twp)- 

2. twR is measured from the earlier of CS or WE going high to the end of write cycle. 

3. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not 
be applied. 

4. If the CS tow transition occurs simultaneously with the WE low transition or after the WE transition, the output 
buffers remain in a high impedance state. 

5. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the 
outputs must not be applied to them. 

6. Dout is the same phase of write data of this write cycle. 
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HM6289 Series 


16384-Word x 4-Bit High Speed CMOS Static RAM (with OE) 


The Hitachi HM6289 is a high speed 64k static RAM organized 
as 16-kword x 4>bit. It realizes high speed access time (25/35/45 ns) 
and low power consumption, employing CMOS process technology. 

It is most advantageous for the field where high speed and high 
density memory is required, such as the cache memory for main 
frame or 32-bit MPU. 

The HM6289, packaged in a 300-mii SOJ, is available for high 
density mounting. Low power version retains the data with battery 
back up. 

Features 

• High speed 

Access time: 25/35 ns (max) 

• High density 24-pin SOJ package 

• Low power 

Active mode: 300 mW (typ) 

Standby mode: 100 p-W (typ) 

• Single 5 V supply 

• Completely static memory 

No clock or timing strobe required 

• Equal access and cycle times 

• Directly TTL compatible: All inputs and outputs 


Ordering Information 


Type No. 

Access Time 

Package 

HM6289JP-25 

25 ns 

300-mil 

HM6289JP-35 

35 ns 

24-pin 

HM6289UP-25 

25 ns 

SOJ 

HM6289UP-35 

35 ns 

(CP-24D) 


Block Diagram 



HM6289 Series 



(CP-24D) 


Pin Arrangement 


ao(T 

” '■"v:-;'. 

*3 Vcc 

A 1 (T 


^A13 

A2[T 


^A13 

A3|T 


i^AII 

A4[5 


^AlO 

AS [6 


i9|A« 

A«[7 


i|NC 

atQ 


13 1/01 

A* [7 


13 I/OS 

CS|io 


13 t/03 

5E[n 


13 1/04 

ViaQa 


[3 WE 


(Top View) 



Pin Description 

Pin Name 

Function 

A0-A13 

Address 

V01-V04 

Input/output 

cs 

Chip select 

oE 

Output enable 

WE 

Write enable 

Vcc 

Power supply 

Vss 

Ground 


80 Hitachi America, Ltd. • Hitachi Plaza • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 






HM6289 Series 


Function Table 


OE 

WE 

Mode 

Vcc Current 

I/O pin 

Ref. Cycle 


H 

X 

X 

Not selected 

ISB, ISBl 

High-Z 

— 


L 

L 

H 

Read 

Icc 

Dout 

Read cycle (l)-(3) 


L 

H 

L 

Write 

Icc 

Din 

Write cycle (l)-(2) 


L 

L 

L 

Write 

Icc 

Din 

Write cycle (3)-(6) 


Note: X; 

HorL 






Absolute Maximum Ratings 






Item 


Symbol 

Value 

Unit 

Voltage on any pin relative to Vss 

Vin 

-0.5'' to +7.0 

V 

Power dissipation 


Pr 

1.0 


W 

Operating temperature range 

Topr 

0 to +70 

"C 

Storage temperature range 

T.tg 

-55 to +125 


Storage temperature range under bias 

Tbias 

-10 to +85 

°c 

Note: *1. Vin min = -2.0 V for pulse width S 10 ns. 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Item 

Symbol 


Min 


Typ 


Max Unit 

Supply voltage 

Vcc 


4.5 


5.0 


5.5 

V 


Vss 


0 


0 


0 

V 

Input high (logic 1) voltage 

ViH 


2.2 


— 


6.0 

V 

Input low (logic 0) voltage 

ViL 

-0.5‘' 


— 


0.8 

V 

Note: ♦!. ViL min = -2.0 V for pulse width < 10 ns. 







DC Characteristics (Ta = 

0 to +70°C, Vcc 

= 5 V ± 10%, VSS = 0 V) 




Item 


Symbol 

Min 

Typ*' 

Max 

Unit 


Test Conditions 

Input leakage current 


IlLlI 

— 

— 

2.0 

ma 


Vcc = Max 

Vin = OV to Vcc 

Output leakage current 


IIloI 

— 

— 

2.0 

pA 


^ = VlH 

Vi/o = 0 V to Vcc 

Operating Vcc current 


Icc 

— 

60 

120 

mA 


CS = ViL, Ivo = 0 mA, 

Min. cycle 

Standby Vcc current 


ISB 

— 

15 

30 

mA 


CS = VD^, Min. cycle 

Standby Vcc current (1) 


ISBl*^ 

— 

0.02 

2.0 

mA 


CS> Vcc-0.2 V 



ISBl*^ 

— 

0.02 

0.1 

mA 


OV < Vin < 0.2 V or 

Vcc - 0.2 V< Vin 

Output low voltage 


VOL 

— 

— 

0.4 

V 


loL = 8 mA 

Output high voltage 


VOH 

2.4 

— 

— 

V 


loH = -4.0 mA 

Notes: *1. Typical limits are at Vcc= 5.0 V, 
♦2. P-version 
♦3. LP-version 

Ta = +25°C and specified loading. 




Capacitance (Ta = 25'’C. f = iMHz) 








Item 

Symbol 


Min 

Typ 

Max 


Unit 

Test Conditions 

Input capacitance 

Cin 


— 

— 

6 


pF 

Vin = 0V 

Input/output capacitance 

Cvo 



— 

8 


PF 

V I/O = 0 V 


Note: This parameter is sampled and not 100% tested. 
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HM6289 Series 


AC Characteristics (Ta = 0 to +70X, Vcc = 
Test Conditions 

input pulse levels: 

Input rise and fall times: 

Input and output timing reference levels: 
Output load: 


5 V ± 10%, unless otherwise noted.) 

Vss to 3.0 V 
5 ns 
1.5 V 

See figures 


Output Load (A) 

Output Load (B) 


(for icuz, tCLZ, toitz. lOLZ, twnz & tow) 

0 + 5V 

04- 5V 

^4800 

^4800 

Dout o— — j- i 

Dout O- ♦-1 

2550 ^ 

2550^ 


Note: * Including scope & jig. 


Read Cycle 


Item 

Symbol 

HM6289-25 

HM6289-35 

Unit 

Min 

Max 

Min 

Max 

Read cycle time 

tRC 

25 

— 

35 

— 

ns 

Address access time 

tAA 

— 

25 

— 

35 

ns 

Chip select access time 

tACS 

— 

25 

__ 

35 

ns 

Chip selection to output in low-Z 

tCLZ*^ 

5 

— 

5 

_ 

ns 

Output enable to output valid 

tOE 

— 

12 

— 

15 

ns 

Output enable to output in low-Z 

tOLz"' 

0 

— 

0 

— 

ns 

Chip deselection to output in high-Z 

tCHZ** 

0 

12 

0 

20 

ns 

Chis disable to output in high-Z 

tOHZ*’ 

0 

10 

0 

10 

ns 

Output hold from address change 

tOH 

3 

— 

5 

— 

ns 

Chip selection to power up time 

tPU 

0 

— 

0 

— 

ns 

Chip deselection to power down time 

tPD 

_ 

25 

— 

30 

ns 


Note: *1. Output transition is measured ±200 mV from steady state voltage with Load (B). This parameter is sampled and not 100% 
tested. 
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HM6289 Series 


Read Timing Waveform ( 1 ) 




Read Timing Waveform (3) - 3 ,’ 



* 3 . Address valid prior lo or coincident with CS transition low. 
♦4. OE = Vn.. 


Write Cycle 


Item 

Symbol 

HM6289-25 

HM6289-35 


Min 

Max 

Min 

Max 

Unit 

Write cycle time 

twc 

25 

— 

35 

— 

ns 

Chip selection to end of write 

tew 

20 

— 

30 

— 

ns 

Address valid to end of write 

tAW 

20 

— 

30 

— 

ns 

Address setup time 

tAS 

0 

— 

0 

— 

ns 

Write pulse width 

twp 

20 


30 

_ 

ns 

Write recovery time 

tWR 

0 

— 

0 

— 

ns 

Output disable to output in high-Z*’ 

tonz 

0 

10 

0 

10 

ns 

Write to output in high-Z*’ 

tWHZ 

0 

8 

0 

10 

ns 

Data to write time overlap 

tDW 

12 

— 

20 

— 

ns 

Data hold from write time 

tDH 

0 

— 

0 

~ 

ns 

Output active from end of write*' 

tow 

5 

— 

5 

— 

ns 


Note: *1. Output transition is measured ± 200 mV from steady state voltage with Load (B). This parameter is sampled and not 100% 
tested. 
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HM6289 Series 


Write Timing Waveform (1) (OE = High, WE = Controlled) 


> 

la » 

.::: i 

( 



1 Ice ^ 

1 



\v 

X X 

m 

BBBHB 



iAW 

i 1 - l»e*l 

2[H|||[ 

■■ 


1 

_ ; 

In 

L 


XXXXXXXX) 

^ Dau ValM ^ ^ 

xxxx> 


High Impedance 
Dout — . . 


Write Timing Waveform (2) (OE = High, CS = Controlled) 



h--- 


Address ^ 


( 


Ti a ■ 



CS 

~^\ _ X 

^ f>in 

X 

-• *** nr 



wmauM 

Uns *** • 



- XXXXXXXX - 


_ High Impedance 
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HM6289 Series 


Write Timing Waveform (5) (OE = Low, WE = Controlled) 



Write Timing Waveform (6) (OE = Low, CS = Controlled) 



Notes: *1 A write occurs during the overlap of a lo w CS and a low WE, (twp) 

*2. tWR is measured from the earlier of CS or WE going high to the end of write cycle. 

*3. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

’"4. If the CS low transition occurs simultaneously with the WE low transition or after the WE transition, the output buffers remain 
in a high impedance state. 

*5. If CS is low during this period, I/O pins are in the output state after tow. Then the data input signals of opposite phase to the 
outputs must not be applied to them. 

*6. Dout is the same phase of write data of this write cycle, if tWR is long enough. 

*7. If CS low transition occurs simultaneously with the OE high transition or after the OE transition, output remain in high 
impedance state. 
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HM6289 Series 


Low Vcc Data Retention Characteristics (Ta = 0 to +70X) 
This characteristics is guaranteed only for L-verslon. 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Conditions 

Vcc for data retention 

Vdr 

2 

— 

— 

V 

CS> Vcc-0.2 V, 

Data retention current 

ICCDR 

— 

— 

50’^ 

pA 

Vin > Vcc - 0.2 V or 





35*^ 


0V< Vin<0.2 V 

Chip deselect to data retention time 

tCDR 

0 

— 

— 

ns 

See retention waveform 

Operation recovery time 

tR 

tRC*^ 

— 

— 

ns 



Note: * 1. tRC = Read cycle time 

♦2. Vcc = 3.0 V 
*3. Vcc = 2,0 V 


Low Vcc Data Retention Waveform 
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Access Time tAA. tACS (Nonnalized) Access Time tAA, tACS (NonnaUzed) Supply Cumsit Icc (Noimalized) 


HM6289 Series 


88 


Supply Current vs. Supply Voltage 


Supply Current vt. Ambient Temperature 




1.6 



1 

1.4 



1 

1.2 




1.0 

1 

0.8 

0 



0.6 

(0 



0.4 





Vcc* 5.0V 





__ 







-- 










20 40 60 80 

Ambient Tcmpcralure Ta (®C) 


Acceaa Time va. Supply Voltage 



Supply Voltage Vcc (V) 


Acceaa Time va. Load Capacitance 




H 

M 

g 



Acceaa Time va. Ambient Temperature Supply Current va. Frequency 
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Standby Caneot IccsR (Nomialized) High Level Output Cinrent loH (Noimalized) Low Level bipot Voltage Vl (Noimalized) 


HM6289 Series 


Low Level Input Voltage vt. Supply Voltage High Level Input Voltage va. Supply Voltage 





Ta=25’C 








--- 

— 













0.7 1 -^-^-1-1 

4.5 4.75 5.0 5.25 5.5 

Supply Voltage Vcc (V) 



Output Current va. Output Voltage (1) 


Output Current va. Output Voltage (2) 



High Level Output Voluge Voh (V) 



Standby Current va. Ambient Temperature 


Standby Current va. Supply Voltage 



Ambient Temperatum Ti (®Q 
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HM6289 Series 


Standby Current vt. Input Voltage 



« 


a 
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HIVI6789 Series 


Maintenance Only 


Refer to HM6789HA Series 


16384-word x 4-bit High Speed Hi-BiCMOS Static RAM (with OE) 


Features 

e Super Fast Access Time:. 25/30 ns (max) 

e Low Power Dissipation (DC) Operating. 230 mW (typ.) 

• +5V Single Supply 

• Completely Static Memory 


No Clock or Timing Strobe Required 

• Balanced Read and Write Cycle Time 

• Fully TTL Compatible Input and Output 


Ordering Information 


Type No. 

Access Time 

Package 

HM6789P-25 

25ns 

300 mil 24 pin 

HM6789P-30 

30ns 

plastic DIP 

HM6789JP-25 

25ns 

300 mil 24 pin 

HM6789JP-30 

30ns 

Plastic SOJ 

Block Diagram 


A2 O- 
A3 O- 
A4 O- 
A5 0- 
A6 0- 
A7 0- 
A8 0- 


-U: 

-Ki 


Row 

Decoder 


Memory Matrix 
128X512 


I/OIO- 
1/02 0 - 
1/03 O- 
1/04 O- 


cso- 

Weo 


in 


■ Input 

DaU 
Control 




X 


> Vcc 
I Vss 


Column I/O 


Column Decoder 


mm 

All A12 A13 A9 AlO AO A1 







1_1 

Absolute Maximum Ratings 

Item 

Symbol 

Rating 

Unit 

Terminal Voltage to Vgs Pin 

Vt 

—0.5 to +7.0 

V 

Power Dissipation 

Pt 

1.0 

w 

Operating Temperature Range 

^opr 

0 to +70 

“c 

Storage Temperature Range under bias 


-10 to+85 

"c 

Storage Temperature Range 


-55 to+125 



HM6789P Series 

(DP-24NC) 
HM6789JP Series 




(CP-24D) 
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HM6789 Series 


Recommended DC Operating Conditions (Ja = 0 to +70°C) 


Item 

Symbol 

min 

typ 

max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0.0 

0.0 

0.0 

V 

Input High Voltage 

ViH 

2.2 

- 

6.0 

V 

Input Low Voltage 

ViL 

-0.5*' 

- 

0.8 

V 


Note) ♦ 1. -3.0V for pulse width ^ 20ns. 


Function Table 



OE 

WE 

Mode 


Vcc Current 

I/O Pin Ref. Cycle 

H 

Hor L 

H or L 

Not selected 


ISB> ISBi 

High Z 

L 

H 

H 

Output Disabled 

icc» *CC1 

High Z 

L 

L 

H 

Read 


Jcc. icci 

Dout Read Cycle (1) (2) (3) 

L 

H 

L 

Write 


icc. *CC1 


Din Write Cycle (1) (2) (3) (4) 

L 

L 

L 


Jcc. icci 


Din Write Cycle (5) (6) 

DC and Operating Characteristics =5V± 10%, 

=0to +70°C) 




Item 


Symbol 

min 

typ max 

Unit 

Test Conditions 

Input Leakage Current 


UliI 

- 

2 

mA 

Vcc “ 5.5V, ViN = Vss fo Vcc 

Output Leakage Current 


UloI 

- 

2 

mA 

CS = V,H orUl = VjH orWE'Vu, 
Vl/O = Vss to Vcc 

Operating Power Supply Current 

Icc 

- 

100 

mA 

CS= ViL,Ii/o = 0mA 

Average Operating Current 

*CC1 

- 

120 

mA 

Min.Cycle,Duty: 100%,li/o*0mA 




ISB 

_ 

30 

mA 

CS = V,H 

Standby Power Supply Current 

JSBl 

- 

10 

mA 

Vcc - 0 . 2 V 

Vim g 0.2V or ViN k Vcc - 0.2V 

Output Low Voltage 


VoL 

- 

0.4 

V 

Iql = 8mA 

Output High Voltage 


VOH 

2.4 

- 

V 

lOH == "-4mA 


AC Test Conditions 

• Input pulse levels. Vgs to 3.0V 

• Input and Output reference levels. 1.5 V 

• Input rise and fall time . 4 ns 

• Output Load: See Figure 
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HM6789 Series 


Capacitance {Ta = 25°C,/= l.OMHz) 


Item 

Symbol 

min 

typ 

max 

Unit 

Test Conditions 

Imput Capacitance 

CiN 

- 

- 

6 

PF 

V,N = OV 

Input/Output Capacitance 

Cl/O 

- 

- 

8 

pF 

> 

o 

II 

O 

> 

1 

1 


Note) This parameter is sampled and not 100% tested. 


AC Characteristics (Vcc=5V±10%, Ta=0 to +70°C, unless otherwise noted.) 

Read Cycle 


Item 

Symbol 

HM6789-25 

HM6789-30 

Unit 

min 

max 

min 

max 

Read Cycle Time 

^RC 

25 

- 

30 

- 

ns 

Address Access Time 

^AA 

- 

25 

- 

30 

ns 

Chip Select Access Time 

Ucs 

- 

25 

- 

30 

ns 

Chip Selection to Output in Low Z 

tCLZ*I 

0 

~ 

0 

- 

ns 

Output Enable to Output Valid 

tOE 

0 

15 

0 

15 

ns 

Output Enable to Output in Low Z 

fOLZ*l 

0 

- 

0 

- 

ns 

Chip Deselection to Output in High Z 

^CHZ*! 

0 

10 

0 

12 

ns 

Output Hold from Address Change 

^OH 

5 

- 

5 

- 

ns 

Input Voltage Rise/Fall Time 

tT 

- 

150 

- 

150 

ns 

Write Cycle 

Item 


HM6789-25 

HM6789-30 

Unit 


min 

max 

min 

max 

Write Cycle Time 

fwc 

25 

- 

30 

- 

ns 

Chip Selection to End of Write 

tew 

20 

- 

25 

- 

ns 

Address Setup Time 

Us 

0 

- 

0 

- 

ns 

Address Valid to End of Write 

Uw 

20 

- 

25 

_ 

ns 

Write Pulse Width 

twp 

20 

- 

25 

- 

ns 

Write Recovery Time 

tWR 

0 

- 

0 

- 

ns 

Write to Output in High Z 

tWHZ*I 

0 

10 

0 

12 

ns 

Data Valid to End of Write 

^DW 

15 

- 

20 

- 

ns 

Data Hold Time 

tOH 

5 

- 

5 

- 

ns 

Output Disable to Output in Hihg Z 

tOHZ*I 

0 

10 

0 

10 

ns 

Output Active from End of Write 

tow* I 

0 

- 

0 

- 

ns 


Notes) * 1. Transition is measured ±200mV from steady state voltage with Load (B). 
This parameter is sampled and not 100% tested. 

*2. If tx becomes more than 150ns, there is possibility of function fail. 
Please contact your nearest Hitachi Sales Dept, regarding specification. 
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HM6789 Series 


Write Cyde (1) (OE = H, WE Controlled) 



Write Cyde (2) (OE » H, CS Controlled) 



twc ^ 


Address ^ 

( _) 

’r~T 


__ Ias _ _ tew 




_/ 

1 

m n 



V////// 

1 IBS' ^ 

r 

'“H 


- XXXXXXX)C. 

:xxxx? 

High Impedance 
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HM6789 SwriM 


Writ* Cyd* (3) <0E - ClodcMl, WE Controllad) 
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HM6789 Series 


Writs Cyds (5) (OE L, WE Controlled) 



Write Cycle (6) (Of » L, CS Controlled) 



Notes) *1. A write occurs during the overlap (ty^p) of a low CS and a low 

*2. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs 
must not be applied. 

♦3. Dout is the same phase of write data of th is wr ite cycle. 

*4. If the CS is low transition occurs after the WE low transition, output remain in a high impedance state. 

*5. If CS is low during this period, I/O pins are in the output state. Then, the data input signals of opposite phase to 
the outputs must not be applied to them. 

*6. If CS low transition occurs simultaneously with the OE high transition or after the OE transition, output remain 
in high impedance state. 
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HM6789H Series 


— Maintenance Only 

Refer to HM6789HA Series 


16384-word x 4-blt High Speed Hi-BiCMOS Static RAM (with OE) 

Features ^ 

• Super Fast Access Time:.15/20 ns (max) 

• Low Power Dissipation (DC) Operating. 280 mW (typ.) 

• +5V Single Supply 

y iviciMv/i y 

No Clock or Timing Strobe Required 

• Balanced Read and Write Cycle Time 

• Fully TTL Compatible Input and Output 


Ordering Information 


Type No. 

Access Time 

Package 

HM6789HP-15 

15ns 

300 mil 24 pin 

HM6789HP-20 

20ns 

plastic DIP 

HM6789HJM5 

15ns 

300 mil 

HM6789HJP-20 

20ns 

24 pin plastic SOJ 


Block Diagram 



Memory Matrix 
128X512 


Column I/O 
Column Decoder 


A12 All AlO A9 A1 AO A13 


Absolute Maximum Ratings 


Item 

Symbol 

Rating 

Unit 

Terminal Voltage to Vgg Pin 

Vt 

-0.5 to •♦■7.0 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature Range 

^opr 

0 to ^10 


Storage Temperature Range under bias 

Tstgibm) 

-10 to+85 

"C 

Storage Temperature Range 

^stg 

-55 to+125 

“C 


HM6789HP Series 



(DP-24NC) 



Note) The specifications of this device are subject to change without notice. 

Please contact Hitachi’s Sales Dept, regarding specifications. 
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HM6789H Series 


Recommended DC Operating Conditions {Ta = 0 to +70°C) 


Item 

Symbol 

min 

typ 

max 

Unit 

Supply Voltage 

^CC 

4.5 

5.0 

5.5 

V 

Vss 

0.0 

0.0 

0.0 

V 

Input High Voltage 

ViH 

2.2 


6.0 

V 

Input Low Voltage 

ViL 

1 

o 

* 

- 

0.8 

V 

Note) *1. -3.0V for pulse width ^ 10ns. 




Function Table 








OE 

WE 

Mode 

Vcc Current 

I/O Pin 

Ref. Cycle 

H 

HorL 

HorL 

Not selected 

‘SB. ISBl 

HighZ 

- 

L 

H 

H 

Output Disabled 

icc» *CC1 

HighZ 


L 

L 

H 

Read 

icc. icci 

Data Out 

Read Cycle (1) (2) (3) 

L 

H 

L 

. W^ritc 

icc. ^CCl 

Data In 

Write Cycle (1) (2) (3) (4) 

L 

L 

L 


Icc. Icci 

Data Out 

Write Cycle (5) (6) 


DC and Operating Characteristics +70°C) 


Item 

Symbol 

min 

typ 

max 

Unit 

Test Conditions 

Input Leakage Current 

UliI 

- 

- 

2 

HA 

^CC *= 5.5V, VIN = Vgs to Vcc 

Output Leakage Current 

UloI 

- 

- 

10 

mA 

CS = ViH orZ51 = ViH orWE = ViL, 
Vl/O = Vss to Vcc 

Operating Power Supply Current 

lc€ 

- 

- 

100 

mA 

ViL,Ii/o = 0mA 

Average Operating Current 

Jcci 

- 

- 

120 

mA 

Min.Cycle,Duty : 100%,Ii/O“9n'A 


JSB 

_ 

_ 

30 

mA 

ViH 

Standby Power Supply Current 

•SBl 

- 

- 

10 

mA 

Vcc -0.2V 

ViN ^ 0.2V or ViN ^ Vcc - 0.2V 

Output Low Voltage 

VoL 

- 

- 

0.4 

V 

Iql = 8mA 

Output High Voltage 

VOH 

2.4 

- 

- 

V 

lOH = ~4mA 


AC Test Conditions 

• Input pulse levels. N/gg to 3.0V 

• Input and Output reference levels. 1.5 V 

• Input rise and fall time . 4 ns 

• Output Load: See Figure 
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HM6789H Series 


Capacitance (Ta = 25°C,/= l.OMHz) 


Item 

Symbol 

min 

typ 

max 

Unit 

Test Conditions 

Imput Capacitance 

CiN 

- 

- 

6 

PF 

> 

o 

It 

Z 1 

> I 

i 

Input/Output Capacitance 

Ci/O 

- 

- 

10 

PF 

< 

o 

It 

o 

< 


Note) This parameter is sampled and not 100% tested. 


AC Characteristics (Vcc=5V±10%, Ta=0 to +70°C, unless otherwise noted.) 

Read Cycle 


Item 


HM6789H-15 

HM6789H-20 

Unit 


min 

max 

min 

max 

Read Cycle Time 

tRC 

15 

- 

20 

- 

ns 

Address Access Time 

tAA 

- 

15 

- 

20 

ns 

Chip Select Access Time 


- 

15 


20 

ns 

Chip Selection to Output in Low Z 

tcLZ** 

3 

- 

3 

- 

ns 

Output Enable to Output Valid 

tOE 

0 

12 

0 

12 

ns 

Output Enable to Output in Low Z 

tOLZ*I 

3 

- 

3 

- 

ns 

Chip Deselection to Output in High Z 

‘CHZ’l 

0 

6 

0 

8 

ns 

Output Hold from Address Change 

tOH 

3 

- 

3 

- 

ns 

Write Cycle 

Item 


HM6789H-15 

HM6789H-20 

Unit 


min 

max 

min 

max 

Write Cycle Time 

*wc 

15 

- 

20 

- 

ns 

Chip Selection to End of Write 

^cw 

10 


15 

- 

ns 

Address Setup Time 

^AS 

0 

- 

0 

- 

ns 

Address Valid to End of Write 

tAW 

10 


15 

- 

ns 

Write Pulse Width 

twp 

10 

- 

15 

- 

ns 

Write Recovery Time 

tWR 

1 


1 

- 

ns 

Write to Output in High Z 

tWHZ*l 

0 

6 

0 

8 

ns 

Data Valid to'End of Write 

^DW 

9 

- 

10 

- 

ns 

Data Hold Time 

<DH 

0 

- 

0 

- 

ns 

Output Disable to Output in High Z 

^OHZ*l 

0 

6 

0 

8 

ns 

Output Active from End of Write 

tow*i 

0 

- 

0 

- 

ns 


Note) * 1. Transition is measured ±200mV from steady state voltage with Load (B). 
This parameter is sampled and not 100% tested. 
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HM6789H Series 


Timing Waveform 
Read Cydad)*^ 



Read Cyda (2)*‘’'*2 *^ 







HM6789H Series 



Write Cydt (2) (Uf >- H, C§ Controlled) 
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HM6789H Series 


Writ* Cyd* (3) (OE Clocked, WE Controlled) 
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HM6789H Series 


Writs Cyds (5) (51 - L, WE Controllsd) 




Notes)* 1. 
♦ 2 . 

*3. 

*4. 

*5. 

* 6 . 


A write occurs during the overlap (^h'p) ^ CS and a low 

During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs 
must not be applied. 

Data Out is the same phase of write data of this write cycle. 

If CS is low transition occurs after the WE low transition, output remain in a high impedance state. 

If CS is low during this period, I/O pins are in the output state. Then, the data input signals of opposite phase to 
the outputs must not be applied to them. 

If CS low transition occurs simultaneously with the OE high transition or after the OE transition, output remain 


in high impedance state. 
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HM6789HA Series- 

16384-Word x 4-Bit High Speed Static RAM (with 5E) 

■ FEATURES 

• Super Fast 

Access Time.Add. 12/15/20ns (max.) 

OE 6/7/8ns (max.) 

• Low Power Dissipation 

(DC) Operating.300mW (typ.) 

• +5V Single Supply 

• Completely Static Memory 

No Clock or Timing Strobe Required 

• Fully TIL Compatible Input and Output 


■ ORDERiNG iNFORMATiON 


Type No. 

Access Time 

Package 

HM6789HAP-12 

12ns 

300 mil 24 pin 

HM6789HAP-15 

15ns 

Plastic DIP 

HM6789HAP-20 

20ns 

(DP-24NC) 

HM6789HAJP-12 

12ns 

300 mil 24 pin 

HM6789HAJP-15 

15ns 

Plastic SOJ 

HM6789HAJP-20 

20ns 

(CP-24D) 


■ BLOCK DIAGRAM 




■ PIN ARRAt4GEMENT 


AoC 

1 

24 

□ Vcc 

AlC 

2 

23 

Zl Ai3 

AzC 

3 

22 

I] Ai2 

As □ 

4 

21 

Zl Al1 

A4 [Z 

5 

20 

Zl AlO 

As [Z 

6 

19 

Zl As 

Ae C 

7 

18 

□ NC 

ArC 

8 

17 

□ l/Oi 

Ae □ 

9 

16 

□ 1/02 

CSC 

10 

15 

□ 1/03 

SEC 

11 

14 

□ 1/04 

Vss C 

12 

1 _ 

13 

□ we 


(Top View) 



0 HITACHI 

. • Hitachi Plaza • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 105 


Hitachi America, Ltd 






HM6789HA Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Rating 

Unit 

Voltage on Any Pin Relative to Vss 

Vj 

-0.5 to +7.0 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature Range 

Topr 

0 to +70 

°c 

Storage Temperature Range (with bias) 

"^stgCbias) 

-10 to +85 

°c 

Storage Temperature Range 

_Is!£_ 

-55 to +125 

°c 


■ RECOMMENDED DC OPERATING CONDITIONS (0°C < < 70°C) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Supply Voltage 

^CC 

4.5 

5.0 

5.5 

V 

Vss 

0.0 

0.0 

0.0 

V 

Input High Voltage 

V,H 

2.2 

— 

6.0 

V 

Input Low Voltage 

V,L* 

-3.0 

— 

0.8 

V 


*Pulse width < 10ns, DC: -0.5V 

■ TRUTH TABLE 


cs 

OE 

WE 

Mode 

Vcc Current 

I/O Pin 

Ref. Cycle 

H 

HorL 

HorL 

Not Selected 

hs’ hhi 

HighZ 

— 

L 

H 

H 

Output Disabled 

Icc»Icci 

HighZ 

— 

L 

L 

H 

Read 

IcC’Icci 

Data Out 

Read Cycle (1) (2) (3) 

L 

H 

L 

Write 

Icc»Icci 

Data In 

Write Cycle (1) (2) (3) (4) 

L 

L 

L 

Icc»Icci 

Data In 

Write Cycle (5) (6) 


■ DC AND OPERATING CHARACTERISTICS (Vcc = 5V db 10%, = 0°C to 70°C, Vss = OV) 


Item 

Symbol 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

Input Leakage Current 

UliI 

Vcc = 5.5V, ViN = Vss to Vcc 

— 

— 

2 


Output Leakage Current 

IIloI 

CS = ViH or OE = ViH, WE = Vjl 
^ i/o = Vss to Vcc 

- 

- 

10 


Operating Power Supply Current 

Icc 

CS = VjL, Ij/o, = 0mA 

— 

— 

100 

mA 

Average Operating Current 

Icci 

Min. Cycle, Duty: 100%, Ij/q = 0mA 

— 

— 

120 

mA 


ISB 

« = V,H 

— 

— 

30 

mA 

Standby Power Supply Current 

ISBI 

CS > Vcc - 0.2V 

V,N < 0.2V or V,N > Vcc - 0.2V 

- 

- 

10 

mA 

Output Low Voltage 

VoL 

Iql = 8mA 

— 

— 

0.4 

V 

Output High Voltage 

VOH 

Iqh = -4mA 

2.4 

— 

— 

V 


■ AC TEST CONDITIONS 

• Input Pulse Levels: Vss 3.0V • Input Rise and Fall Time: 4ns 

• Input and Output Reference Levels: 1.5V • Output Load: See Figure 

± 200mV from steady level (Output Load B) 
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HM6789HA Series 


■ TIMING WAVEFORM 
• Read Cycle (1) (1) 




< > 


Address y 

< _ > 

< _ 


tAA ^ I 


I ^ toH ^ 


toH 



Data Out Previous Data Valid ) 


^ Data Valid ) 

b{_ 


• Read Cycle (3)0) (3) W 

cs - 




tRC 




Ucs 


tCLZ 


JCHZ 


Data Out 


High Impedance 




Data Valid 


> 


NOTES: 1.WE = Vih 

2. ^ = ViL 

3. OE = ViL 

4. Address valid prior to or coincident with CS transition low. 
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HM6789HA Series 


■ CAPACITANCE (Ta = 25°C, f = l.OMHz) 


Item 

Symbol 

1 Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Input Capacitance 

CiN 

> 

o 

II 

z 

> 

— 

— 

6 

pF 

Input/Output Capacitance 

Ci/o 

< 

o 

II 

o 

< 

— 

— 

10 

pF 


NOTE: This parameter is sampled and not 100% tested. 


■ AC CHARACTERISTICS (Vcc = 5V ± 10%, Ta = to 70°C, unless otherwise noted.) 

• Read Cycle 


Item 

Symbol 

1 HM6789HA-12 | 

1 HM6789HA-15 | 

1 HM6789HA-20 | 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Read Cycle Time 

Irc 

12 

— 

15 

— 

20 

— 

ns 

— 

Address Access Time 

Iaa 

— 

12 

— 

15 

— 

20 

ns 

— 

Chip Select Access Time 

Iacs 

— 

12 

— 

15 

— 

20 

ns 

— 

Chip Selection to Output in Low Z 

ICLZ 

3 

— 

5 

— 

5 

— 

ns 

1, 2 

Output Enable to Output Valid 

k)E 

0 

6 

0 

7 

0 

8 

ns 

1 

Output Enable to Output in Low Z 

Iqlz 

2 

— 

2 

— 

2 

— 

ns 

1,2 

Chip Deselection to Output in High Z 

ICHZ 

0 

6 

0 

6 

0 

8 

ns 

1,2 

Output Hold from Address Change 

tOH 

4 

— 

4 

- 

4 

— 

ns 

— 


• Write Cycle 


Item 

Symbol 

HM6789HA-12 

HM6789HA-15 

HM6789HA-20 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Write Cycle Time 

twc 

12 

— 

15 

— 

20 

— 

ns 

— 

Chip Selection to End of Write 

lew 

8 

— 

10 

— 

15 

— 

ns 

~ 

Address Setup Time 

Ias 

0 

— 

0 

— 

0 

— 

ns 

— 

Address Valid to End of Write 

Iaw 

8 

— 

10 

— 

15 

— 

ns 

— 

Write Pulse Width 

iwp 

8 

— 

10 

— 

15 

— 

ns 

_ 

Write Recovery Time 

IWR 

0 

— 

0 

— 

0 

— 

ns 

— 

Write to Output in High Z 

IWHZ 

0 

6 

0 

6 

0 

8 

ns 

1,2 

Data Valid to End of Write 

low 

6 

— 

7 

— 

10 

— 

ns 

— 

Data Hold Time 

Idh 

0 

- 

0 

— 

0 

— 

ns 

— 

Output Disable to Output in High Z 

Iqhz 

1 

6 

1 

6 

1 

8 

ns 

1,2 

Output Active from End of Write 

low 

3 

— 

3 

— 

3 

— 

ns 

1, 2 


NOTES: 1. Transition is measured ±200mV from steady state voltage with Load B. 


2. This parameter is sampled and not 100% tested. 
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HM6789HA Series 


• Write Cycle (1) (5 e = H, WE Controlled) 



u-^ 

- 

Address ^ 

< ) 




< tew ^ I 



cs 






I ^ ' tAW ^ I 



< ^AS ^ 

1 - twp(1) 

WE N 

U r 

, tpH ^ I 


Data in — >< 

yxxxxxxx> 


High Impedance 
Data Out - 


• Write Cycle (2) (OE = H, Controlled) 



twe 


Address ^ 

< . ) 

<- 


^ tAS ^ ^ tew ^ 

I 


CS 

_/ 



I ^ twp(1) 


msmssssssi 

I ^ tow ^ 

^ tDH ^ I 



mmms 


High Impedance 
Data Out - 
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HM6789HA Series 


• Write Cycie (3) (OE = Clocked, WE Controlled) 

Address 


CS 

Data Out 

Data In 



• Write Cycie (4) (OE = Clocked, CS Controlled) 


Address 

OE 

CS 

Data In 
Data Out 
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HM6789HA Series 
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HM6789HA Series 


• Write Cycle (6) (OE * L, Controlled) 



u _ ^^ 


Address ^ 

<_) 

<.. 




I 


CS 

1 

_ / 

tAW 

HI 




^ twp (1) ^ 

Si 


k.^ 



tCLZ 


/..\ High Impedance 


uctici wui - py 

High Impedance 


< ^DW ^ 



_ 

( Data Valid ^ 

XXXXXXXXi 

III - 


NOTES: 1. A write occurs during the overlap (twp) of a low CS and a low WE. 

2. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not 
be applied. 

3. Dout is the same phase of write data of this write cycle. 

4. If the CS low transition occurs after the WE low transition, output remain in a high impedance state. 

5. If CS is low during this period, I/O pins are in the output state. Then, the data input signals of opposite phase to the 
outputs must not be applied to them. 

6 . If CS low transition occurs simultaneously with the OE high transition or after the OE transition, output remain in 
high impedance state. 
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Maintenance Only 


HMG287 Series 

65536-word x 1-bit High Speed CMOS Static RAM 
■ FEATURES 

• High Speed: Fast Access Time 45/55/70ns (max.) 

• Single 5V Supply and High Density 22 Pin Package 

• Low Power Standby and Low Power Operation 
Standby: 100/iW (typ.)/10/xW (typ.) (L-version) 
Operation: 300mW (typ.) 

• Completely Static Memory 

No Clock or Timing Strobe Required 

• Equal Access and Cycle Times 

• Directly TTL Compatible: All Inputs and Output 

• Capability of Battery Back Up Operation (L-version) 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM6287P45 

45ns 


HM6287P-55 

55ns 


HM6287P-70 

70ns 

300 mil 22 pin 

Plastic DIP 

HM6287LP-45 

45ns 

HM6287LP-55 

55ns 


HM6287LP-70 

70ns 



■ BLOCK DIAGRAM 



Refer to HM6287H Series 



A.[r 


2^' 

Ai[T 


El 

*.[T 



AifT 


3 

**E 


3 

Ai[T 


3 

Ai[T 


3 

A»(T 


3 

d.,(7 


3 



3 

».QT 


u]i 


(Top View) 
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HM6287 Series 


■ TRUTH TABLE 



W 

Mode 

Vec Current 

Dout Pin 

Ref. Cycle 

H 

X 

Not Selected 

haJsBi 

HighZ 

- 

L 

H 

Read 

he 

Dout 

Read Cycle 

L 

L 

Write 

he 

HighZ 

Write Cycle 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Rating 

Unit 

Voltage on Any Pin Relative to Vgs 

Vt 

-0.5*^ to +7.0 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature 

Popr 

0 to +70 

*C 

Storage Temperature 

P$tg 

-55 to +125 

“C 

Temperature Under Bias 

Pbia* 

-10 to +85 

®C 


Note) *1. -3.SV for pulse width ^ 20ns 


■ RECOMMENDED DC OPERATING CONDITIONS (Ta = 0 to tTO'C) 


Item 

Symbol 

min 

typ 

max 

Unit 

Supply Voltage 

Vee 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input Voltage 

Vm 

2.2 

- 

6.0 

V 

VlL 

-o.s*» 

- 

0.8 

V 


Note) *1. -3.0V for pulse width ^ 20ns 


■ DC AND OPERATING CHARACTERISTICS (Fee = 5V ± 10%, F 55 = OV, 7a = 0 to+70°C) 


Item 

Symbol 

Test Conditions 

min 

typ*' 

max 

Unit 

Input Leakage Current 

14/i 

5.5V, K,„=Kjs to Kec 

- 

- 

2.0 

pk 

Output Leakage Current 

\ho 1 

CS = V,H,Vo„t-Vss^°Vcc 

- 

1- 

2.0 

mA 

Operating Power Supply Current 

he 

cs = Vji, lout = 

- 

60 

100 

mA 


hs 

^ = F///, min. cycle 

- 

10 

30 

mA 

Standby Power Supply Current 


CS^Kcc-0.2V, 

ov g Vin ^ 0.2V or Vec - 0-2V g 

- 

0.02 

2.0 

mA 

hsi 

- 

2*2 

100*^ 

mA 

Output Voltage 

VOL 

Iql ~ 

- 

- 

0.4 

V 

VOH 

IOH~ -4.0mA 

2.4 

“ 

— 

V 


Notes) *1. Typical limits are at Kec= S.OV, Ta = 25®C and specified loading. 
*2. This characteristics is guaranteed only for L-version. 


■ CAPACITANCE (/= IMHz. = 25“C) 


Item 

Symbol 

Test Conditions 

min 

typ 

max 

Unit 

Input Capacitance 

Cin 

3 

It 

O 

< 

- 

- 

5 

pF 

Output Capacitance 

Couf 

Fo«r = 0V 

- 

- 

7.5 

pF 


Note) This parameter is sampled and not 100% tested. 
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HM6287 Series 


■ AC CHARACTERISTICS (Vcc = 5V ±10%, = 0 to +70°C, unless otherwise noted) 

• AC TEST CONDITIONS 

Input Pulse Levels: Vss to 3.0V 

Input Rise and Fall Times: 5ns 

Input and Output Timing Reference Levels: 1.5V 

Output Load: See Figure 


Output Load A 



#Including scope & jig capacitance 

• READ CYCLE 


Output Load B 



Including scope & jig capacitance 


Item 

Symbol 

I HM628745 

HM6287-55 | 

I HM6287-70 | 

Unit 


min 

max 

min 

max 

min 

max 


Read Cycle Time 







- 

ns 

1 

Address Access Time 


- 


- 


- 


ns 


Chip Select Access Time 


- 


- 


- 


ns 


Output Hold from Address Change 

tOH 

5 

- 

5 

- 

5 

- 



Chip Selection to Output in Low Z 

tLZ 

5 

- 

5 


5 


ns 

2,3,7 

Chip Deselection to Output in High Z 

tHZ 

0 

30 

0 

30 

mm 


ns 

2,3,7 

Chip Selection to Power Up Time 

tpu 

0 

- 

0 

- 

0 


ns 

7 

Chip Deselection to Power Down Time 

tPD 

- 

40 

- 


- 


ns 

7 


a Timing Waveform of Read Cycle No. 1 



-- IHC ... *-• 


Address ^ 

^ _-_) 



«- f.4.4 -^ 

- fltll -^ 


- Ion - 


Previous Data Valid )K X X ) 

1^ Data Valid ^ 

t 


• Timing Waveform of Read Cycle No. 


Notes: 


1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 



ISR 

All Read Cycle timings are referenced from last valid address to the first transitioning address. 

At any given temperature and voltage condition, tffz is less than tiz n^i"- both for a given device 
and from device to device. 

Transition is measured ±500 mV from steady state voltage with specified loading in Load B. 

WE is high for READ Cycle. _ 

Device is continuously selected, while CS - V/i. 

Address valid prior to or coincident with CS transition low. 

This parameter is sampled and not 100% tested. 
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HM6287 Series 


• WRITE CYCLE 


Item 

Symbol 

HM6287-4S 

HM6287-5S 

HM6287-70 

Unit 

Notes 





min 

max 




- 

55 

- 

HEI 

- 

ns 

2 

Chip Selection to End of Write 

tew 

40 

- 


- 


- 

ns 


Address Valid to End of Write 

tAW 

40 

- 

so 

- 


- 

ns 


Address Setup Time 



- 


- 

0 


ns 



tWP 

25 

- 

35 

- 


- 

ns 


Write Recovery Time 

tWR 

0 

- 

0 

- 

0 

- 

ns 


Data Valid to End of Write 

tow 

25 

- 

25 

- 

30 

_ 

ns 


Data Hold Time 

tDH 

0 

- 


- 


- 

ns 


Write Enabled to Output in High Z 

twz 

0 

25 

0 

25 

0 

30 

ns 

3.4 

Output Active from End of Write 

tow 

0 

- 

0 

- 

0 

- 

ns 

3,4 


• Timing Waveform of Write Cycle No. 1 (WE Controlled) 


Address 

CB 

WE 

Din 


3 

-- 


_) 

( 

U-/ CM--H 




3___i 

^ - 



/ A S .• 

-/4H-- 





i '.; 

1' ""' -.- 


M— tun —► 


XData in Va 

_ 





Data Undefined 


3 


High Impedance 


• Timing Waveform of Write Cycle No. 1 (CS Controlled) 



Notes) 1. If ^ goes high Simultaneously with W1 high, the output remains in a high impedance state. 

2. All Write Cycle timings are referenced from the last valid address to the first transitioning address. 

3. Transition is measured tSOOmV from steady state voltage with specified loading in Load B. 

4. This parameter is sampled and not 100% tested. 
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HM6287 Series 


■ LOW Vcc data retention CHARACTERISTICS = 0 to+70®C) 

This characteristics is guaranteed only for L-version. 


Parameter 

Symbol 

Test Condition 

min. 

typ. 

max. 

Unit 

Vcc t)ata Retention 

vdr 

OV SVin ^ 0.2V 

2.0 

- 

- 

V 

Data Retention Current 

JCCDR 

- 

1 

50*2 

mA 

Chip Deselect to Data Retention Time 

tCDR 

See retention wave¬ 

0 

- 

- 

ns 

Operation Recovery Time 

tR 

form 


_ 

- 

ns 


Note) *1. //jc “ Cycl® Time 


*2. Kcc=3.0V 

• LOW Vcc data retention waveform 



SUPPLY CURRENT VI. SUPPLY VOLTAGE 


SUPPLY CURRENT Vf. AMBIENT TEMPERATURE 



4.5 4.75 5.0 5.25 5.5 

Supply Voltage Vcc (V) 


I 







Vcc » 5.0V 





-_ 







-- 










0.4 1 _ I_^_I _ I 

0 20 40 60 80 

Ambient Temperature Ta CO 
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HM6287 Series 


ACCESS TIME vs. SUPPLY VOLTAGE 


ACCESS TIME vs. AMBIENT TEMPERATURE 



4.5 4.75 5.0 5.25 5.5 

Supply VolUge Vcc (V) 


STANDBY CURRENT vs. 
SUPPLY VOLTAGE 




STANDBY CURRENT vs. 
AMBIENT TEMPERATURE 



Ambient Temperature To CO 


SUPPLY CURRENT vs. 
FREQUENCY 


STANDBY CURRENT vs. 
INPUT VOLTAGE 


Tim) 
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Output Hi^ Cwnnt /o» (Normrtied) Input Low Voita«e V,l (Nc 


HM6287 Series 


INPUT LOW VOLTAGE vi. INPUT HIGH VOLTAGE v«. 

SUPPLY VOLTAGE SUPPLY VOLTAGE 



4.5 4.75 5.0 5.25 5.5 

Supply Voltage Vcc (V) 



OUTPUT HIGH CURRENT vt. 
OUTPUT HIGH VOLTAGE 


OUTPUT LOW CURRENT vt. 
OUTPUT LOW VOLTAGE 
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HM6287H Series- 

65536-Word x 1-Bit High Speed CMOS Static RAM 

The Hitachi HM6287H is a high speed 64K static RAM organized 
as 64-kword x 1 -bit. It realizes high speed access time (25/35 ns) and 
bw power consumption, employing CMOS process technology and 
high speed circuit designing technology. It is most advantageous for 
the field where high speed and high density memory is required, 
such as the cache memory for main frame or 32-bii MPu. The 
HM6287H packaged in a 300-mil plastic DIP and SOJ, is available 
for high density mounting. 

Low power version retains the data with battery back up. 


Features 

• Single 5 V supply and high density 22-pin DIP and 24-pin SOJ 

• High speed: Fast access time 25/35 ns (max) 

• Low power 

Operation: 300 mW (typ) 

Standby: 100pW (typ) 

• Completely static memory 

No clock or timing strobe required 

• Equal access and cycle times 

• Directly TTL compatible: All Inputs and outputs 


Pin Arrangement Pin Description 

HM6287HP Series HM6287HJP Series Pin Name Function 

AO - A15 _ Address 

Din Input 

Pout _ Output _ 

CS _ Chip select 

WE _ Write enable 

Vcc _ Power supply 

Vss Ground 


Ordering Information 

Type No. Access Time 

HM6287HP-25 2^s 

HM6287HP-35 35 ns 

HM6287HLP-25 25 ns 

HM6287HLP-35 35 ns 

HM6287HJP.25 25 ns 

HM6287HJP-35 35 ns 

HM6287HLJP-25 25 ns 

HM6287HLJP-35 _ 35 ns 
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Package 
300-mil 
22-pin 
plastic DIP 
(DP-22NB) 

300-mil 
24-pin SOJ 
(CP-24D) 







HM6287H Series 


Block diagram 



Function Table 

cs 

WE 

Mode 

Vcc Current 

Dout Pin 

Ref. Cycle 

H 

X 

Standby 

ISB, ISBl 

High-Z 

— 

L 

H 

Read 

Icc 

Dout 

Read cycle 1, 2 

L 

L 

Write 

Icc 

High-Z 

Write cycle 1, 2 

Note: ) 

cHorL 






Absolute Maximum Ratings 

Item 

Symbol 

Value 

Unit 

Voltage on any pin relative to Vss 

Vt 

-0.5’’ to -f7.0 

V 

Power dissipation 

Pt 

1.0 

W 

Operating temperature 

Topr 

0 to -1-70 

"C 

Storage temperature 

Tstg 

-55 to +125 

X 

Storage temperature imder bias 

Tbias 

—10 to +85 

X 

Note: * 1. Vt min = -2.0 V for pulse width ^ 10 ns 


Recommended DC Operating Conditions (Ta = 0 to -t- 70°C) 

Item 

Symbol 

Min Typ 

Max 

Unit 

Supply voltage 

Vcc 

4.5 5.0 

5.5 

V 

Vss 

0 0 

0 

V 

Input high (logic 1 ) voltage 

ViH 

2.2 — 

6.0 

V 

Input low (logic 0) voltage 

Vil 

-0.5”' — 

0.8 

V 


Note: ♦!. Vil min = -2.0 V for pulse width ^ 10 ns 
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HM6287H Series 


DC Characteristics (Ta 

= 0 to +70X, Vcc = 

5 V±10%,VSS = 0V) 



Item 

Symbol 

Min 

Typ- 

Max 

Unit 

Test Conditions 

Input leakage current 

IIliI 

_ 

— 

2.0 

pA 

Vcc = Max 







Vin = Vss to Vcc 

Output leakage current 

IIloI 

— 

— 

2.0 

pA 

CS = Vnt 







Vi/o = Vss to Vcc 

Operating Vcc current 

Icc 

__ 

60 

120 

mA 

CS = ViL 

lOut — v/ mA, mm cycle 

Standby Vcc current 

ISB 


15 

30 

mA 

^ = Vni, min cycle 



— 

0.02 

2.0 

mA 

CS> Vcc-0.2 V 

Standby Vcc current (1) 

ISBl 





0 V < Vin < 0.2V or 



— 

0.02'^ 

O.l’’ 

mA 

Vcc - 0.2 V< Vin 

Output low voltage 

VoL 

— 

— 

0.4 

V 

loL = 8 mA 

Output high voltage 

VOH 

2.4 

— 

— 

V 

Ion = "4.0 mA 

Notes: *1. Typical limits are at Vcc = 5.0 V, Ta = 25°C and specified loading. 


♦2. This characteristics is guaranteed only for L-version. 


Capacitance ( Ta = 

25T, f = 

1.0 MHz)*' 





Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Conditions 

Input capacitance 

Cin 

_ 

— 

6 

pF 

Vin = 0 V 

Output capacitance 

Cout 

— 

— 

8 

pF 

Vout = 0 V 


Note: ♦!. This parameter is sampled and not 100% tested. 


AC Characteristics (Ta = 0 to +70®C, Vcc = 5 V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: Vss to 3.0V • Input and Output timing reference levels: 1.5 V 

• Input rise and fall times: 5 ns • Output load: See figures 
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HM6287H Series 


Read Cycle 


Item 

Symbol 

HM6287H-25 

HM6287H-35 

Unit 

Min 

Max 

Min 

Max 

Read cycle time 

tRC 

25 

— 

35 

— 

ns 

Address access time 

tAA 

— 

25 

— 

35 

ns 

Chip select access time 

tACS 

— 

25 

— 

35 

ns 

Output hold from address change 

tOH 

3 

— 

5 

— 

ns 

Chip selection to output in low-Z 

tLZ*' 

5 

— 

5 

— 

ns 

Chip deselection to output in high-Z 

tHZ*' 

0 

12 

0 

20 

ns 

Chip selection to power up time 

tPU 

0 

— 

0 

— 

ns 

Chip deselection to power down time 

tPD 


25 

— 

30 

ns 

Read Timing Waveform (1) 



^ ftic ^ 



Address ^ 

) 

( ._ 





m s 


Dout Previous ' 

Dets Vslid / 

b( X 

{ - ^ 

\ Dstt Vilid / 




Read Timing Waveform (2)'^** 



/s« 


Notes: *1. Tran sition is measured ±200 mV from steady state voltage with Lo&d (B). This parameter is sampled and not 100 % tested. 
*2. WE is high for read cycle. 

*3. Device is continuously selected, ^ = Va.. 

♦4. Address valid prior to or coincident with CS transition low. 

*5. All read cycle timing are referenced from last valid address to the first transitioning address. 
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HM6287H Series 


Write Cycle 


Item 

Symbol 

HM6287H-25 

HM6287H-35 

Unit 

Min 

Max 

Min 

Max 

Write cycle time 

twc 

25 

— 

35 

— 

ns 

Chip selection to end of write 

tew 

20 

— • 

30 

— 

ns 

Address valid to end of write 

tAW 

20 

— 

30 


ns 

Address setup time 

tAS 

0 


0 

— 

ns 

Write nnke width 

tWP 

20 

— 

30 

— 

ns 

Write recovery time 

tWR 

0 

— 

0 

— 

ns 

Data valid to end of write 

tDW 

15 

— 

20 

— 

ns 

Data hold time 

tDH 

0 

— 

0 

— 

ns 

Write enabled to output in high-Z 

twz** 

0 

8 

0 

10 

ns 

Output active from end of write 

tow*' 

5 

— 

5 


ns 

Write Timing Waveform (1 ) (WE controlled) 



u___ 


Address ^ 

< _) 

< 


■ iH 





y/z: 

:^77777 


tAW 

twR*’ 


[..‘H.. 



WE 


r 

^ 7 




-t e 


VVW\^ “Batrin "■ 

y\Ay\AJ\ valid 





• twz 1 

m mi 

. toH*® 


Oout ( { { <( ( { -Hitih.lmp«dence-^ 
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HM6287H Series 


Write Timing Waveform (2) (CS Controlled) 



Ji twc ^ 


Address ^ 

c_ _> 

\ 


L ^AW 

twa*> . 


t„ I 

tew ^ 

^ 


/ - 

* \\\\\\\\N 

L _ / 

^777777777 


1 

m » 


“■ XXXXXXXXXXXX) 

< ..- >0^>«XXX 


High Impedance** 


Notes: 


♦1. Transition is measured ±200 mV from steady state volta ge wi th Load (B). This parameter is sampled and not 100% tested. 
*2. A write occurs during the overlap of a lo w CS and a low WE. (twp) 

*3. twR is measured from the earlier of CS or WE going high t o the end of write cycle._ 

*4. If the CS low transition occurs simultaneously with the WE low transition or after the WE transition, the output buffers remain 
in a high impedance state. 

*5. Dout is the same phase of write data of this write cycle, if twR is long enough. 


Low Vcc Data Retention Characteristics ( Ta = 0 to -t-70°C) 
(This specification is guaranteed only for L-version.) 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Vcc for data retention 

Vdr 

2.0 

— 

— 

V 

■C?>Vcc-0.2V 

Data retention current 

ICCDR 

— 

— 

50'^ 

pA 

Vin ^ Vcc - 0.2 V or 





35'’ 


0 V < Vin < 0.2 V 

Chip deselect to data retention time 

tCDR 

0 


— 

ns 

See retention waveform 

Operation recovery time 

tR 

tRC*» 

— 

— 

ns 


Notes: *1. tac = Read cycle time 
*2. Vcc = 3.0 V 
*3. Vcc = 2.0 V 


Low Vcc Data Retention Timing Waveform 
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Access Time Iaa, Iacs (Normalized) Access Time Iaa, Ucs (Normalized) Supply Current Icc (Normalized) 


HM6287H Series 



Supply Voltage Vcc (V) 



Ambient Temperature Ta (°C) 


Access Time vs. Supply Voltage 





13 = 25 ^ 












--- 










0,7 I_I_^-^-1 

4.5 4.75 5.0 5.25 5.5 

Supply Voltage Vcc (V) 



Load Capacitance Cl (pF) 


Access Time vs. Ambient Temperature 

1.3 

1.2 

1.1 

1,0 

0.9 

0.8 

0.7 

Ambient Temperature Ta (®C) 



Supply Current vs. Frequency 



Frequency f (MHz) 
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Input Low Voltage vs. Supply V( 


1.3 


1.2 




d 

> 


1.0 


o 

> 


Z 0.8 


1 


oltage 





Ta = 25‘C 








_^ 














4.5 4.75 5.0 5.25 5.5 

Supply Voltage Vcc (V) 



Output High Voltage Voh (V) 



■ 0 20 40 60 80 


Ambient Temperature Ta (®C) 


Hitachi America, Ltd. • Hitachi Plaza 








HM6287H Series 


Standby Current ve. Input Voltage 


I 

''S 






— 

Vcc = 
CS- 

25t 
*5.0V 
4.8V - 







/N 





/ 


k 




1 



\ 


i_ 


0 1 2 3 4 5 6 


Input Voltage Vin (V) 
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HIVI6787 Series 


Maintenance Only 


65536-word x 1-bit High Speed Hi-BiCMOS Static RAM 
■ FEATURES 

• Super Fast Access Time: 25ns/30ns (max.) 

• Low Power Dissipation (DC): 

Operating 180mW (typ) 

• High Driving Capability: Iql** 6mA 

• +5V Single Supply 

• Completely Static Memory 

No Clock or Timing Strobe Required 

• Balanced Read and Write Cycle Time 

• Fully TTL Compatible Input and Output 

• Skinny 22-pin Plastic Dip (300 mil) and 22-pin Chip Carrier 


Refer to HM6787HA Series 



■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM6787P-25 

25ns 

300 mil 22 pin 

HM6787P-30 

30ns 

Plastic DIP 


■ BLOCK DIAGRAM 



■ PIN ARRANGEMENT 

• HM6787P Series 


Ao ( 1 


F?] Vcc 

Ai[T 


^ Ai5 

Aa ( 3 


^ Au 

A3[T 


TFI ai3 

A4[T 


is) Ai2 

As ( 6 


17]aii 

AejT 


IF] Aio 

A7|T 


^A9 

Dout 1 9 


HI As 

We QF 


131 Din 

KssQL 


TFI^ 


(Top View) 


■ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Rating 

Unit 

Terminal Voltage to Vgg Pin 

Vj 

-0,5 to +7,0 

V 

Power Dissipation 

Pt 

1.0 

w 

Operating Temperature Range 

Topr 

0 to +70 

"c 

Storage Temperature Range 

T'stg 

-55 to+125 
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HM6787 Series 


■ TRUTH TABLE 



WE 

Mode 

Vcc Current 

Output Pin 

H 

X 

Not Selected 


HighZ 

L 

H 

Read 

he 

Dout 

L 

L 

Write 

he 

HighZ 


■ DcroMMPMnPH nr npPD atimc rnKiniTiOMC rn®r <Tn< ic\^r\ 




Item 


min. 

typ. 

max. 

Unit 

Supply Voltage 


4.5 

5.0 

5.5 

V 


0 

0 

0 

V 

Input High Voltage 

ViH 

2.2 

- 

6.0 

V 

Input Low Voltage 

yiL 

-0.5*1 

- 

0.8 

V 


Note) ♦ 1. -3.0V for pulse width ^ 20ns. 


■ DC AND OPERATING CHARACTERISTICS (Kcc = 5V±10%, = 0®C to+70®C) 


Item 

Symbol 

Test Conditions 


typ. 

max. 

Unit 

Input Leakage Current 

I^L/l 

Kcc'S-SV.Kfjv-KsstoKcc 

- 

- 

2 

mA 

Output Leakage Current 

l/tol 

c5« Foc/t“ ^SS to I^CC 

- 

- 

B 

pA 

Operating Power Supply Current 

he 

CS * K/x,, /(>X/7’*0mA 

- 

- 

100 

mA 


hs 


- 

- 

mm 

mA 

Standby Power Supply Current 

hBi 

CS^Kcc-O-ZV 

K;Ar^0.2Vor -0.2V 

B 

B 

20 

mA 

Output Low Voltage 

VoL 

/ql* 16mA 

- 

- 

0.5 

V 

Output High Voltage 

VOH 

/0H““4mA 

EB 

- 

- 

V 


AC TEST CONDITIONS 

Input pulse levels: Vss to 3.0V 
Input rise and fall times: 4ns 
Input timing reference levels: 1.5V 
Output reference levels: 1.5V 
Output load: See Figure 

Dout O- 


Output Load A 
+ 5V 

P 


480 Q 


255 q; 


;30pF» 


Output Load B 


(for tHZ, tLZ, twz 8c tow) 
+ 5W 



* Including scope and jig. 
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HM6787 Series 


■ CAPACITANCE (ra = 25°C,/= l.OMHz) 


Item 

Symbol 

max 

Unit 

Conditions 

Input Capacitance 

Qn 

5.0 

pF 

ViN-OW 

Output Capacitance 

(^OUT 

7.0 

pF 

^OUT~^^ 


Note) This parameter is sampled and not 100% tested. 


■ AC CHARACTERISTICS (Kcc = 5V±10%, =0°C to 70°C, unless otherwise noted.) 

• READ CYCLE 


Item 

Symbol 

HM6787-25 

HM6787-30 

Unit 

_ 

Notes 

min 

max 

min 

max 

Read Cycle Time 

tRC 

25 

- 

30 

- 

ns 


Address Access Time 

tAA 

- 

25 

- 

30 

ns 


Chip Select Access Time 

(ACS 

- 

25 

- 

30 

ns 


Output Hold from Address Change 

tOH 

5 

- 

5 

- 

ns 


Chip Selection to Output in Low Z 

tLZ 

5 

- 

5 

- 

ns 

1, 2 

Chip Deselection to Output in High Z 

tHZ 

0 

'l5 

0 

15 

ns 

1, 2 

Chip Selection to Power Up Time 

tpu 

0 

- 

0 

- 

ns 

2 

Chip Deselection to Power Down Time 

tPD 

- 

25 

- 

30 ' 

ns 

2 

Input Voltage Rise/Fall Time 

tT 

- 

150 

- 

150 

ns 

3 


Notes) 1. Transition is measured ±200mV from steady state voltage with specified loading in Load B, 

2. This parameter is sampled and not 100% tested. 

3. If rr becomes more than 150ns, there is possibility of function fail. 

Please contact your nearest Hitachi’s Sale Dept, regarding specification. 


• WRITE CYCLE 


Item 

Symbol 

HM6787-25 

HM6787.30 

Unit 

Notes 

min. 

max. 

min. 

max. 

Write Cycle Time 

twc 

25 

- 

30 

- 

ns 

2 

Chip Selection to End of Write 

few 

20 

_ 

25 

- 

ns 


Address Valid to End of Write 

'AW 

20 

- 

25 

- 

ns 


Address Setup Time 

US 

0 

- 

0 

- 

ns 


Write Pulse Width 

‘WP 

20 

- 

25 

- 

ns 


Write Recovery Time 

tWR 

5 

- 

5 

- 

ns 


Data Valid to End of Write 

•dw 

20 

- 

25 

- 

ns 


Data Hold Time 

tDH 

0 

- 

0 

- 

ns 





15 

0 

15 

ns 

3,4 


1 tow 1 


- 

0 

^ 1 

ns 

3.4 


Note: 1. If CS goes high simultaneously with WE high, the output remains in a high impedance state. 

2. All Write Cycle timings are referenced from the last valid address to the first transitioning address. 

3. Transition is measured ±200mV from steady state voltage with specified loading in Load B. 

4. This parameter is sampled and not 100% tested. 
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HM6787 Series 


• TIMING WAVEFORM OF READ CYCLE NO. 1^’* 



IffC 



Address H 

/ 

\_/ 1 

/ 

K 

\ _ 


1 


tOH 


Data Out Previous Data Valid i 

mm 

^ Data Valid 


• TIMING WAVEFORM OF READ CYCLE NO. 



Note: 1. WE is high and CS is low for READ cycle. _ 

2. Addresses valid prior to or coincident with CS transition low. 

3. Transition is measured ±200mV from steady state voltage with specified loading in Load B. 
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HM6787 Series 



Note: 1. Transition is measured ±200mV from steady state voltage with specified loading in Load B. 


• TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED) 



Note: 1. Transition is measured ±200mV from steady state voltage with specified loading in Load B. 
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HM6787H Series 


Maintenance Only 


65536-word x 1-bit High Speed Hi-BiCMOS Static RAM 


Refer to HM6787HA Series 


Features 

• Super Fast Access Time: 15ns/20ns (max.) 

• Low Power Dissipation (DC): 

Operating 210mW (typ) 

• +5V Single Supply 

• Completely Static Memory 

No Clock or Timing Strobe Required 

• Balanced Read and Write Cycle Time 

• Fully TTL Compatible Input and Output 


Ordering information 


Type No. 

Access Time 

Package 

HM6787HP-15 

15ns 

300 mil 22 pin 

HM6787HP-20 

20ns 

Plastic DIP 

HM6787HJP-15 

15ns 

300 mil 24 pin 

HM6787HJP-20 

20ns 

Plastic SOJ 

Block Diagram 

1-1 


A.0—fe: 

At o -tel 

A.«—te= Row 

As °-tel 

A, o-lx 

Aj «-[£1 

As °—tel 


Memory Matrix 
128X512 


Vice 


Vss 


Din o~ 
WE 


Column l/O 


Column Decoder" 


T Dout 






mmm 

A,2 A,, A,oA, A|4 A,5 A, Aq a,5 


HM6787HP Series 



(DP.22NB) 
HM6787HJP Series 



(CP-24D) 


Pin Arrangement 



HM6787HJP Series 



AOC 

1 

24 

Z3 Vcc 

A1C 

2 

23 

□ A15 

A2C 

3 

22 

□ A14 

A3ll 

4 

21 

□ A13 

A4C 

5 

20 

□ A12 

abL] 

6 

19 

□ NC 

NCC 

7 

18 

□ All 

A6C 

8 

17 

□ AlO 

A7E: 

9 

16 

□ A9 

Dout tl 

10 

15 

□ A8 


n 

14 

□ Din 

Vss C 

12 

13 

□ cs 


Note) 


The specifications of this device 
are subject to change without 
notice. 

Please contact Hitachi’s Sales 
Dept, regarding specifications. 
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HM6787H Series 


Absolute Maximum Ratings 


Item 

Symbol 

Rating 

Unit 

Terminal Voltage to Pin 

Vt 

—0.5 to •♦■7.0 

V 

Power Dissipation 

pt 

1.0 

W 

Operating Temperature Range 

Topr 

0 to +70 

•c 

Storage Temperature Range 

"^stg 

-55 to+125 

"C 

Temperature under Bias 

^bias 

-10 to +85 

°c 


Function Table 


« WE 


Mode 

Vqc Current 


Output Pin 

H X 

Not Selected 



HighZ 


L H 


Read 

^CC-^CCl 


Dout 


L L 


Write 

hc^hci 


HighZ 


Recommended DC Operating Conditions 

(0°C^ra^70°C) 





Item 

Symbol 

min. 

typ. 

max. 


Unit 


ycc 

4.5 

5.0 

5.5 


V 


^SS 

0 

0 

0 


V 

Input High Voltage 

Vm 

2.2 

- 

6.0 


V 

Input Low Voltage 

VlL 

-0.5*‘ 

“ 

0.8 


V 


Note) ♦1. -3.0V for pulse width ^ 10ns. 


DC and Operating Characteristics (K^c = 5V± 10%, Tq = 0®C to +70®C) 


Item Symbol min. typ. max. Unit Test Conditions 


Input Leakage Current 

l/ul 

- 

2 

mA 

1'cc = 5.5V, Kj^^-Ks^toKcc 

Output Leakage Current 

I^LOl 

- 

10 

mA 

^SS io ^CC 

Operating Power Supply Current 

he 

- 

- 100 

mA 

P^/L* /qc/T^O^'A 

Average Operating Current 

hci 

- 

120 

mA 

Min. Cycle, Duty: 100% 


hB 


30 

mA 

CS-K,« 

Standby Power Supply Current 

hai 

- 

10 

mA 

Sg^'cc-0•2V 

f'w^Kcc-0.2V 

Output Low Voltage 

VOL 

- 

0.4 

V 

/OL* S^i^'A 

Output High Voltage 

mxtm 

2.4 

- 

V 

-4mA 


HITACHI 

Hitachi America, Ltd. • Hitachi Plaza • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 135 
















HM6787H Series 


AC Test Conditions 

Input pulse levels: V '55 to 3.0V 
Input rise and fail times; 4ns 
Input timing reference levels: 1 . 5 V 
Output reference levels: 1.5V 
Output load: See Figure 


Capacitance (r^ = 25®C,1 .OMHz) 


Item 

Symbol 

max. 

Unit 

Conditions 

Input Capacitance 

Qn 

6.0 

PF 

I'w'OV 

Output Capacitance 

Cqut 

10.0 

PF 

Four'OV 


Note) This parameter is sampled and not 100% tested. 


Output Load A Output Load B 

+ 5 V (for 81 tow) 



AC Characteristics 5V±10%, =0®C to 70®C, unless otherwise noted.) 

Read Cycle 


Item 


HM6787H-15 

HM6787H-20 

Unit 

Notes 


min. 

max. 

min. 

max. 


Read Cycle Time 

tRC 

15 

- 

20 

- 

ns 


Address Access Time 

fAA 

- 

15 

- 

20 

ns 


Chip Select Access Time 

‘ACS 

- 

15 

- 

20 

ns 


Output Hold from Address Change 

tOH 

3 

- 

3 

- 

ns 


Chip Selection to Output in Low Z 

^LZ 

3 

- 

3 

- 

ns 

1,2 

Chip Deselection to Output in High Z 

^HZ 

0 

6 

0 

8 

ns 

1,2 


Note: 1. This parameter is sampled and 100% tested. 

2. Transition is measured ±200mV from steady state voltage with specified loading in Load B. 


Write Cycle 


Item 

Symbol 

HM6787H-15 

HM6787H-20 

Unit 

Notes 

min. 

max. 

min. 

max. 

Write Cycle Time 

*wc 

15 

- 

20 

- 

ns 

2 

Chip Selection to End of Write 

‘CW 

10 

- 

15 

- 

ns 


Address Valid to End of Write 

‘AW 

10 

- 

15 

- 

ns 


Address Setup Time 

US 

0 

- 

0 


ns 


Write Pulse Width 

‘WP 

10 

- 

15 

- 

ns 


Write Recovery Time 

‘WR 

3 

- 

3 

- 

ns 


Data Valid to End of Write 

‘DW 

12 

- 

15 

- 

ns 


Data Hold Time 

•DM 

0 

- 

0 

- 

ns 


Write Enable to Output in High Z 

‘WZ 

0 

6 

0 

8 

ns 

3,4 

Output Active from End of Write 

‘OW 

mom 

- 

0 

- 

ns 

3.4 


Note: 1 . If CS goes high simultaneously with WE high, the output remains in a high impedance state. 

2. All Write Cycle timings are referenced from the last valid address to the first transitioning address. 

3. Transition is measured ±200mV from steady state voltage with specified loading in Load B. 

4. This parameter is sampled and not 100% tested. 
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HM6787H Series 


Timing Waveform of Read Cycle No. 



tuc 



-\ 

Address H 




tOH 

tAA 


Data Out Previous Data Valid i 

C#I# 

^ Data Valid 



Timing Waveform of Read Cycle No. 2^^’ 


tKC 





1 1 

tACS 


H 

■ 

High Impedance 

^ High Impedance 



^ Data Valid ^ 




Note: 1. W£ is high and CS is low for READ cycle. 

2. Addresses valid prior to or coincident with CS transition low. 

3. Transition is measured tlOOmV from steady state voltage with specified loading in Load B. 
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HM6787H Series 


Timing Waveform of Write Cycle No. 1 (WE Controlled) 



Note; 1. Transition is measured ±200mV from steady state voltage with specified loading in Load B. 


Timing Waveform of Write Cycle No. 2 (CS Controlled) 



Note: 1. Transition is measured ±200mV from steady state voltage with specified loading in Load B. 
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HM6787HA Series- 

65,536-Word x 1-Bit High Speed Static Random 

■ FEATURES 

• 65,536-Words x 1 bit organization 

• 1.3 iim Hi-BiCMOS process 

• Super fast 

Access time 12/15/20 ns (max.) 

• Low power dissipation 

(DC) operating; 300mW (typ) 

• +5V single supply 

• Completely static memory 

No clock or timing strobe required 

• Fully TTL compatible input and output 

■ ORDERING INFORMATION 


■ PIN DESCRIPTION 
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Access Memory 
■ PACKAGE OUTLINE 



■ PIN ARRANGEMENT 






HM6787HA Series — 
■ BLOCK DIAGRAM 


As O- 

— 

A? O- 

- 

As O- 

— Cgn 

As O- 

— Cgn 

A4 O- 

— 

As O- 

— 

f\2 0- 

- te=. 

Din 0- 

-[> 


^ o- 

WE O- 


Row 

Decoder 


Memory Matrix 
128 X 512 


Column I/O 


Column Decoder 


Dout 


A12A11 A10 Ag A14A15 A1 Ao A13 




■ TRUTH TABLE 


Input 

Output 

Mode 

VCC Current 

CS 

We 

H 

X 

HighZ 

Not Selected 

ISB,ISB1 

L 

H 

Dout 

Read 

ICC, icci 

L 

L 

HighZ 

Write 

ICC, icci 


■ ABSOLUTE MAXIMUM RATING 


Item 

Symbol 

Rating 

Unit 

Terminal Voltage to Vss Pin 

Vt 

-0.5 to +7.0 

V 

Power Dissipation 

pt 

1.0 

W 

Operating Temperature P.ange 

T_ 

- wpi 

0 to +70 

°c 

Storage Temperature Range (with bias) 

Tstg (bias) 

-10 to +85 

°c 

Storage Temperature Range 

Tstg 

-55 to+125 

°c 


■ RECOMMENDED DC OPERATING CONDITIONS (0°C < Ta < 70°C) 


Item 

Symbol 


Typ 

Max 

Unit 

Supply Voltage 

VCC 

4.5 

5.0 

5.5 

V 

Vss 

0.0 

0.0 

0.0 

V 

Input High Voltage 

ViH 

2.2 

— 

6.0 

V 

Input Low Voltage 

ViL 

-3.01 

— 

0.8 

V 


Notes 1. Pulse width 10 ns, DC; -0.5V 
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HM6787HA Series 


■ DC AND OPERATING CHARACTERISTICS (Vcc = 5.0V ± 10%, Vss = OV, Ta = 0 to +70°C) 


Item 

Symbol 

Test Conditions 

Min 

Typ 

Max 

Unit 

Input Leakage Current 

|lLl| 

Vcc = 5.5V, ViN = OV to VcC 

— 

— 

2 

pA 

Output Leakage Current 

|IL0| 

CS = ViH, V 0 UT= OV to Vcc 

— 

— 

10 

pA 

Operating Power Supply Current 

ICC 

CS = ViL, IOUT= 0 mA 

— 


100 

mA 

Average Operating Current 

Icci 

Min. Cycle Duty: 100%, 
lOUT = 0 mA 

— 

— 

120 

mA 


ISB 

CS = ViH, ViN= ViH or ViL 

— 

— 

30 

mA 

Standby Power Supply Current 

ISBl 

CS > Vcc -0.2V, ViN < 0.2V or 
ViN> Vcc-0.2V 

— 

— 

10 

mA 

Output Low Voltage 

VOL 

lOL = 8 mA 

— 

— 

0.4 

V 

Output High Voltage 

VOH 

lOH = -4 mA 

2.4 

— 

— 

V 


■ AC CHARACTERISTICS (Vcc = 5V ± 10%, Ta = 0°C to +70X) 

• Read Cycle 


Item 

Symbol 

1 

1 HM6787HA-12 

HM6787HA-15 

HM6787HA-20 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Read Cycle Time 

tRC 

12 

— 

15 

— 

20 

— 

ns 

Address Access Time 

tAA 

— 

12 

— 

15 

— 

20 

ns 

Chip Select Access Time 

tACS 

— 

12 

— 

15 

— 

20 

ns 

Output Hold from Address Change 

tOH 

4 

— 

4 

— 

4 

— 

ns 

Chip Selection to Output in Low Z 

tLZ^’2 

3 I 

— 

5 

— 

5 

— 

ns 

Chip Deselection to Output in High Z 

tHzL2 

0 

6 

0 

6 

0 

8 

ns 


Notes l.This parameter is sampled and not 100% tested. 

2. Transition is measured ±200mV from steady state voltage with specified loading in Load (B). 


• Write Cycle 


Item 

Symbol 

1 HM6787HA-12 

1 HM6787HA-15 

1 HM6787HA-20 | 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Write Cycle Time 

twc^ 

12 

— 

15 

— 

20 

— 

ns 

Chip Selection to End of Write 

tew 

8 

— 

10 

— 

13 

— 

ns 

Address Valid to End of Write 

tAW 

8 

— 

10 

__ 

13 

_ 

ns 

Address Setup Time 

tAS 

0 I 

— 

0 

— 

0 

— 

ns 

Write Pulse Width 

tWP 

8 

— 

10 

— 

13 

— 

ns 

Write Recovery Time (WE) 

tWR 

0.5 

__ 

0.5 

— 

0.5 

— 

ns 

Write Recovery Time (CS) 

tWRl 

1 

— 

1 

— 

1 

— 

ns 

Data Valid to End of Write 

tDW 

7 1 

— 

8 

— 

10 

— 

ns 

Data Hold Time 

tDH 

0 i 

— 

0 

— 

0 

__ 

ns 

Write Enable to Output in High Z 

tWZ^’ 3 

0 

6 

0 

6 

0 

8 

ns 

Output Active from End of Write 

tOW^’ 3 

3 

— 

3 

— 

3 

— 

ns 


Notes 1. All Write Cycle timings are referenced from the last valid address to the first transitioning address 

2. This parameter is sampled and not 100% tested. 

3. Transition is measured ±200mV from steady state voltage with specified loading in Load (B). 

4. If CS goes high simultaneously with WE high, the output remains in a high impedance state. 


• Capacitance (Ta = 25°C, f = 1 MHz) 


Item 

Symbol 

Max 

Unit 

1 Test Condition 

Input Capacitance 

Cin^ 

6 

pF 

> 

o 

II 

z 

> 

Output Capacitance 

COUT^ 

10 

pF 

1 VoUT = OV 


Notes 1. This parameter is sampled and not 100% tested. 
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HM6787HA Series 


■ AC TEST CONDITIONS 

• Input pulse levels: Vss to 3.0V 

• Input timing reference levels: 1.5V 

• Output load: See figure 

• Input rise and fall times: 4ns 

• Output reference levels: 1.5V 



+5V 


+5V 

Dout 

1 480U 

-1- 

Dout 

0-P 

i 4800 

255Q 

T 730 pF‘ 

255n L_ 

fspF* 



Output Load B (for tnz* tLZ. twz & tow) 


Output Load A 

*including scope and jig capacitance 


■ TIMING WAVEFORMS 

• Read Cycle-I**’2 



Notes 1. WE is high and CS is low for read cycle. 

2. Addresses valid prior to or coincident with CS transition low. 


• Read Cycle - 2 “^ > 2,3 



Notes 1. WE is high and CS is low for read cycle. 

2. Address valid prior to or coincident with CS transition low. 

3. Transition is measured ± 200 mV from steady state voltage with specified loading in Load (B). 
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HM6787HA Series 


■ TIMING WAVEFORMS 
• Write Cycle-11 (We Controlled) 



NOTE: 1. Transition is measured ±200mV from steady state voltage with specified loading in Load B. 


• Write Cycle -2l (CS Controlled) 



NOTE: 1. Transition is measured ±200mV from steady state voltage with specified loading in Load B. 
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HIVI622S6 Series 


32768-word x 8-bit High Speed CMOS Static RAM 


■ FEATURES 

• High Speed: Fast Access Time 85/100/120/150ns (max.) 

• Low Power Standby and Low Power Operation; 

Standby: 200/iW (typl/IOptW (typ) (L-version), 

Operation: 40mW (typ.) {f- 1MHz) 

• Single 5V Supply 

• Completely Static RAM: No clock or Timing Strobe Re¬ 
quired 

• Equal Access and Cycle Time 

• Common Data Input and Output, Three-state Output 

• Directly TTL Compatible: All Input and Output 

• Capability of Battery Back Up Operation (L-/L-SL version) 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM62256P-8 

85ns 


HM62256P-10 

100ns 


HM62256P-12 

120ns 


HM62256P-15 

150ns 


HM62256LP-8 

85 ns 


HM62256LP-10 

100ns 

600 mil 28 pin 

HM62256LP-12 

120ns 

Plastic DIP 

HM62256LP-15 

150ns 


HM62256LP-10SL 

100ns 


HM62256LP-12SL 

120ns 


HM62256LP-15SL 

150ns 


HM62256FP-8T 

85ns 


HM62256FP-10T 

! 100ns 


HM62256FP-12T 

120ns 


HM62256FP-15T 

150ns 


HM62256LFP-8T 

85ns 


HM62256LFP-10T 

1 QQjj- 

28 pin 

Plastic SOP 

HM62256LFP-12T 

120ns 

HM62256LFP-15T 

150ns 

HM62256LFP-10SLT 

100ns 


HM62256LFP-12SLT 

120ns 


HM62256LFP-15SLT 

150ns 



■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Rating 

Unit 

Voltage on any pin with relative to Vss 

Vt 

-0.5*^ to -1-7.0 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature 

^opr 

0 to -^70 

"C 

Storage Temperature 

^stg 

-55 to-H25 

"C 

Temperature Under Bias 

^bia» 

-10 to +85 

‘^C 


Note) *1. -3.0V for pulse width ^ 50ns 


HM62256P Series 



(DP-28) 


HM62256FP Series 



(FP-28DA) 

■ PIN ARRANGEMENT 
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HM62256 Series 


■ BLOCK DIAGRAM 


■ TRUTH TABLE 





wT 

Mode 

Vcc Current 

I/O Pin 

Reference Cycle 

H 

X 

X 

Not Selected 

hahBi 

High Z 

- 

L 

L 

H 

Read 

Icc 

Dout 

Read Cycle No. 1~3 

L 

H 

L 

Write 

fee 

Din 

Write Cycle No. 1 

L 

L 

L 

Write 

he 

Din 

Write Cycle No. 2 


X means H or L 


■ RECOMMENDED DC OPERATING CONDITIONS (r^= 0 to +70°C) 


Item 

Symbol 

min. 

typ. 

max. 

Unit 


Vcc 

4.5 

5.0 

5.5 

V 


^ss 

0 

0 

0 

V 

fnmit 

yiH 

2.2 

- 

6.0 

V 

tllpUl 

^IL 

-0.5*> 

- 

0.8 

V 


Note) ♦!. -3.0V for pulse width S 50ns 

■ DC AND OPERATING CHARACTERISTICS (Vcc = 5V ± 10%, Vss = OV, = 0 to +70°C) 


Item 

Symbol 

Test Condition 

min 

typ*l 

max 

Unit 

Input Leakage Current 

'4/1 

yIN = Vss to Vcc 

- 

- 

2 

mA 

Output Leakage Current 

14(9 • 

CS= ViH or OE= V[fjoi WE=Vil, Vijq^ Vss to Vcc 

- 

- 

2 

mA 

Operating Power Supply Current 

he 

CS = ///(j=0mA 

- 

8 

15 

mA 


HM62256-8 



- 

50 

70 


Operating 

HM62256-10 




40 

70 


Power 

HM62256-12 

hci 

inin. \^ycie, auiy '^•3^ Vjl, IjiQ-yjTCiA 

1 

35 

70 

mA 

Supply 

Current 

HM62256-15 



- 

33 

70 




hC2 

CS=K/£, VifpVcc. K//,=0V,///o=0mA/=lMHZ 

- 

8 

15 

mA 



*SB 

C5=^'/H 

- 

0.5 

3 

mA 

Standby Power Supply Current 



- 

0.04 

2 

mA 



hBi 

CS i KCC-0.2V, OV g K/;v 

- 

2*2 

100*2 






_ 

2*3 

50*3 

mA 



VoL 

4l = 2.1mA 

- 

- 

0.4 

V 

Output Voltage 


VOH 

IOH~ "1.0mA 

2.4 

- 

- 

V 


Notes) *1. Typical values are at K^c'^.OV, Ta= 25®C and specified loading. 
*2. This characteristics is guaranteed only for L-version. 

*3. This characteristics is guaranteed only for L-SL version. 
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HM62256 Series 


■ CAPACITANCE (rfl=25°C,/=lMHz) 


Item 

Symbol 

Test Condition 

typ. 

max. 

Unit 

Input Capacitance 

Cir, 

('in'OV 

- 

6 

pF 

Input/Output Capacitance 

Ci/o 

I'//O=0V 

- 

8 

pF 


Note) This parameter is sampled and not 100% tested. 


■ AC CHARACTERISTICS (Vcc^SW± 10%, Ta=Q to +70®C unless otherwise noted) 

• AC Test Conditions 

o Input pulse levels: 0.8V to 2.4V o Input and Output timing reference levels: 1.5V 

o Input rise and fall times: 5ns o Output load: 1TTL Gate and (lOOpF) 

(including scope and jig) 

• Read Cycle 


Item 

Symbol 

HM62256-8 | 

1 HM62256-10 

1 HM62256-12 

HM62256-15 | 

Unit 

min. 

max. 

min. 

max. 

min. 

max. 

min. 

max. 

Read Cycle Time 

tRC 

85 

- 

100 

- 

120 

- 

150 

- 

ns 

Address Access Time 

tAA 

- 

85 

- 

100 

- 

120 

- 

150 

ns 

Chip Select Access Time 

tACS 

- 

85 

- 

100 

- 

120 

- 

150 

ns 

Output Enable to Output Valid 

tOE 

~ 

45 

- 

50 

_ 

60 

- 

70 

ns 

Output Hold from Address Change 

tOH 

5 

- 

10 

- 

10 

- 

10 

- 

ns 

Chip Selection to Output in Low Z 

tCLZ 

10 

- 

10 

- 

10 

- 

10 

- 

ns 

Output Enable to Output in Low Z 

tOLZ 

5 

- 

5 


5 

- 

5 

- 

ns 

Chip Deselection to Output in High Z 

‘CHZ 

0 

30 

0 

35 

0 

40 

0 

50 

ns 

Output Disable to Output in High Z 

•OHZ 

0 

30 

0 


0 

40 

0 

50 

ns 




Timing Waveform of Read Cycle No. 


Address 


OE 


CS 


Dout 



• Timing Waveform of Read Cycle No. 2^^^ 


Address ^ 

IRC 

i ^ 

<_ 


tAA 1 


tOH 


tOH 1 

1 




Data Valid ^ 

1 
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HM62256 Series 


• Timing Waveform of Read Cycle No. 3^^^ 



Notes) 1. WE is High for Read Cycle. 

2. Device is continuously selected, C5 ~ Vn- 

3. Address Valid prior to or coincident with C5 transition Low. 

4. (3E = Vji. 


• Write Cycle 


Item 

Symbol 

HM62256-8 

HM62256-10 

HM62256-12 

HM62256-15 

Unit 

min. 

max. 

min. 

max. 

min. 

max. 

min. 

max. 

Write Cycle Time 

twe 

85 

- 

100 

- 

120 

- 

150 

- 

ns 

Chip Selection to End of Write 

^CW 

75 

- 

80 

- 

85 

- 

100 

- 

ns 

Address Valid to End of Write 

tAW 

75 

- 

80 

- 

85 

- 

100 

- 

ns 

Address Set Up Time 

fAS 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

Write Pulse Width 

tWP 

60 

- 

60 

- 

70 

- 

90 

- 

ns 

Write Recovery Time 

tWR 

10 

- 

0 

- 

0 

- 

0 

- 

ns 

Write to Output in High Z 

>WHZ 

0 

30 

0 

35 

0 

40 

0 

50 

ns 

Data to Write Time Overlap 

tDW 

40 

- 

40 

- 

50 

- 

60 

- 

ns 

Data Hold from Write Time 

tDH 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

Output Disable to Output in High Z 

tOHZ 

0 

30 

0 

35 

0 

40 

0 

50 

ns 

Output Active from End of Write 

tow 

5 

- 

5 

- 

5 

- 

5 

- 

ns 


• Timing Waveform of Write Cycle No. 1 (OE Clock) 



twe 


Address ^ 

( _:_)( 
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OE 


1 tew 
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C5 ^ 

H 




n 
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WE 
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>>■>>>>>>>; 

1- 
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tDH 


Din 
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HM62256 Series 


e Timing Waveform of Write Cycle No. 2^®^ (OE Low Fixed) 


Address 


C5 

WE 


Dout 


Din 



Notes: 1. A write occurs during the overlap of a low C5 and a low WE. 

2. is measured from the earlier of CS or WK going high to the end of write cycle. 

3. During this period, I/O pins are in the output state. The input signals out of phase must not be applied 

4. If the CS low transition occurs simultaneously with the WE low transition or after the W1 low transition, 
outputs remain in a high impedance state. 

5. CE is continuously low. (CTE = Vii) 

6. Dout is in the same phase of written data of this write cycle. 

7. Dout is the read data of ne.xt address. 

8. If CS is low during this period, I/O pins are in the output state. The input signals out of phase must not be 
applied to I/O Pins. 


■ LOW Vcc data retention characteristics (r^ = 0 to+70°C) 


(This characteristics is guaranteed only for L-and L-SL version) 


Item 

Symbol 

Test Conditions 

min. 

typ. 

max. 

Unit 

Vcc Date Retention 

Vdr 

CS iKcc-0.2V 

2.0 

- 

_ 

V 

Data Retention Current 

hCDR 

Vcc = 3.0V, ^ 2.8V 

~ 

- 

50*’ 

mA 

ovgv,„ 

- 

_ 

10** 

Chip Deselect to Data Retention Time 

^CDR 

See Retention Waveform 

A 

vr 

- 

- 

ns 

Operation Recovery Time 

^R 

tRC*^ 

- 

- 

ns 


Note) *1. = Read Cycle Time ^ 

*2. This characteristic is guaranteed only for L-version, lOfiA max. at 3^ = 0 to 40 C. 
*3. This characteristic is guaranteed only for L-SL version, 3juA max. at = 0 to 40°C. 

• Low Vqc Data Retention Waveform 



Note) In Data Retention Mode, CE controls the Address, WE, CE, and Din Buffers. Vin for these inputs can be in 
high impedance state in data retention mode. 
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HM62256 Series 


SUPPLY CURRENT vt. SUPPLY VOLTAGE (1) SUPPLY CURRENT vt. AMBIENT TEMPERATURE (1) 






Vcc = 5.0V 











—■ 






_i 





04 I- \ -1-1-» 

0 20 40 60 80 

Ambient Temperature Ta (*C) 


SUPPLY CURRENT v«. SUPPLY VOLTAGE (2) SUPPLY CURRENT vs. AMBIENT TEMPERATURE (2) 




SUPPLY CURRENT vt. SUPPLY VOLTAGE (3) SUPPLY CURRENT vt. AMBIENT TEMPERATURE (3) 
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Standby Current 


HM62256 Series 


ACCESS TIME vs. SUPPLY VOLTAGE ACCESS TIME vs. AMBIENT TEMPERATURE 



STANDBY CURRENT vs. SUPPLY VOLTAGE STANDBY CURRENT vs. AMBIENT TEMPERATURE 



Supply Voltage Vcc (V) Ambient Temperature Ta (*C) 


SUPPLY CURRENT vs. FREQUENCY (READ) SUPPLY CURRENT vs. FREQUENCY (WRITE) 
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Access Time Iacs 1 Normalized 


Output High Voltage Voh < V ) 


Output Low Voltage Voi. 'V 


ACCESS TIME vs. LOAD CAPACITANCE 
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Preliminary 


HM62256A Series- 

32,768-Word x 8-Bit High Speed CMOS Static RAM 


■ DESCRIPTION 

The Hitachi HM62256A is a CMOS static RAM 
organized 32k-word x 8-bit. It realizes higher perfor¬ 
mance and low power consumption by employing 
0.8 |im HI-CMOS process technology. The device, 
packaged in a 8 x 14 mm TSOP with thickness of 
1.2 mm, 450-mil SOP (foot print pitch width), 600- 
mil plastic DIP, or 300-mil plastic DIP, is available 
for high density mounting. TSOP package is suitable 
for cards, and reverse type TSOP Is also provided. It 
offers power standby power dissipation; therefore, it 
is suitable for battery back up system. 

■ FEATURES 

• High speed; 

Fast access time 85/100/120/150 ns (max.) 

• Low power 

Standby; 10 jiW (typ.) (L/L-SL version) 
Operation; 40 mW (typ.) (f =1 MHz) 

• Single 5V supply 

• Completely static memory 

No clock or timing strobe required 

• Equal access and cycle times 

• Common data Input and output; Three state output 

• Directly TTL compatible; All inputs and outputs 

• Capability of battery back up operation 


■ ORDERING INFORMATION 


Type No. 

j Access Time 

Package 

HM62256AP-8 

85 ns 


HM62256AP-10 

100 ns 


HM62256AP-12 

120 ns 


HM62256AP-15 

150 ns 


HM62256ALP-8 

85 ns 

600-mil 

HM62256ALP-10 

100 ns 

28-Pin 

HM62256ALP-12 

120 ns 

Plastic DIP 

HM62256ALP-15 

150 ns 

(DP-26) 

HM62256ALP-8SL 

85 ns 


HM62256ALP-10SL 

100 ns 


HM62256ALP-12SL 

1 120 ns 


HM62256ALP-15SL 

150 ns 


HM62256ASP-8 

85 ns 


HM62256ASP-10 

100 ns 


HM62256ASP-12 

120 ns 


HM62256ASP-15 

150 ns 


HM62256ALSP-8 

85 ns 

300-mil 

HM62256ALSP-10 

100 ns 

28-Pin 

HM62256ALSP-12 

120 ns 

Plastic DIP 

HM62256ALSP-15 

150 ns 

(DP-28NA) 

HM62256ALSP-8SL 

85 ns 


HM62256ALSP-10SL 

100 ns 


HM62256ALSP-12SL 

120 ns 


HM62256ALSP-15SL 

150 ns 


HM62256AFP-8T 

85 ns 


HM62256AFP-10T 

100 ns 


HM62256AFP-12T 

120 ns 


HM62256AFP-15T 

150 ns 


HM62256ALFP-8T 

85 ns 

450-mil 

HM62256ALFP-10T 

100 ns 

28-Pin 

HM62256ALFP-12T 

120 ns 

Plastic SOP 

HM62256ALFP-15T 

150 ns 

(FP-28DA) 

HM62256ALFP-8SLT 

85 ns 


HM62256ALFP-10SLT 

100 ns 


HM62256ALFP-I2SLT 

120 ns 


HM62256ALFP-15SLT 

150 ns 




(TFP-32DA) 


■ I Sup btKitS 


Type No. 

Access Time 

Package 

HM62256ALT-8 

85 ns 


HM62256ALT-10 

100 ns 


HM62256ALT-12 

120 ns 

8 mm X 14 mm 

HM62256ALT-15 

150 ns 

32-Pin TSOP 

HM62256ALT-8SL 

85 ns 

(Normal Type) 

HM62256ALT-10SL 

100 ns 

(TFP-32DA) 

HM62256ALT-12SL 

120 ns 


HM62256ALT-15SL 

150 ns 


HM62256ALR-8 

85 ns 


HM62256ALR-10 

100 ns 


HM62256ALR-12 

120 ns 

8 mm X 14 mm 

HM62256ALR-15 

150 ns 

32-Pin TSOP 

HM62256ALR-8SL 

85 ns 

(Reverse Type) 

HM62256ALR-10SL 

100 ns 

(TFP-32DAR) 

HM62256ALR-12SL 

120 ns 


HM62256ALR-15SL 

150 ns 
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HM62256A Series 


■ BLOCK DIAGRAM 
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HM62256A Series 


■ FUNCTION TABLE 


WE 

CS 

OE 

Mode 

Vcc Current 

I/O Pin 

Ref. Cycle 

X 

H 

X 

Not Selected 

iss, issi 

High-Z 

— 

H 

L 

H 

Output Disable 

icc 

High-Z 

— 

H 

L 

L 

Read 

ICC 

Dout 

Read Cycle 

L 

L 

H 

Write 

Icc 

Din 

Write Cycle (1) 

L 

L 

L 

Write 

Icc 

Din 

Write Cycle (2) 


Note: X: H or L 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Voltage on any pin relative to Vss 

Vt 

-0.5“^* to + 1.0 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature 

Topr 

0 to -1-70 

°C 

Storage Temperature 

Ts. 

-55 to-hi25 

°C 

Storage Temperature Under Bias 

Tbias 

-10 to -h85 

°C 


Note: 1. Vj min = -3.0 V for pulse half-width < 50 ns 


■ RECOMMENDED DC OPERATION CONDITIONS (Ta = 0 to +70°C) 


Item 

Symbol 

Min. 

Typ 

Max. 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input High (Logic 1) Voltage 

ViH 

2.2 

— 

5.0 

V 

Input Low (Logic 0) Voltage 

ViL 

-0.5*1 

— 

0.8 

V 


Note; 1. VjL min = -3.0 V for pulse half-width < 50 ns 


■ DC CHARACTERISTICS (Ta = 0 to -h70°C, Vcc = 5V ± 10%, Vss = OV) 


Item 

Symbol 

Min. 

Typ* 

Max. 

Unit 

Test Conditions 

Input Leakage Current 

llLlI 

— 

— 

1 

^lA 

Vin = Vss to Vcc 

Output Leakage Current 

1 IloI 

— 

— 

1 

[lA 

CS = Vss or OE = ViH or 

WE = ViL, Vi/o = Vss to Vcc 


Icc 

— 

8 

15 

mA 

CS = ViL, Others = Vih/Vil, lout = 0 mA 

Operating Vcc Current 

Icci 

— 

40 

70 

mA 

Min Cycle, Duty = 100%, Ii/o = 0 mA, 

CS = ViL, Others = Vih/Vjl 


ICC2 

— 

8 

15 

mA 

Cycle Time = Ips, Ii/o = 0 mA, 

CS = ViL, ViH = Vcc, ViL = 0 


Iss 

— 

0.5 

3 

mA 

^=ViH 

Standby Vcc Current 


— 

0.02 

2 

mA 


issi 

— 

1*2 

100*2 

pA 

Vin>0V,CS> Vcc - 0 . 2 V 



— 

j*3 

50*3 

pA 


Output Low Voltage 

VoL 

— 

— 

0.4 

V 

IOL= 2.1 mA 

Output High Voltage 

VOH 

2.4 

— 

— 

V 

lOH = -LO mA 


Notes: 1. Typical values are at Vcc = 3.0V, Ta = +25°C and specified loading. 

2. This characteristics is guaranteed only for L-version. 

3. This characteristics is guaranteed only for L-SL version. 


HITACHI 

Hitachi America, Ltd. • Hitachi Plaza • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 155 



HM62256A Series 


■ CAPACITANCE (Ta = 25°C, f= 1 MHz.p 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Conditions 

Input Capacitance 

Cin 

— 

— 

6 

pF 

Vin = 0V 

Input/Output Capacitance 

Ci/0 

— 

__ 

8 

pF 

Vi/o = ov 


Note: 1. This parameter is sampled and not 100% tested. 


■ AC CHARACTERISTICS (Ta = 0 to +70°C, Vcc = 5V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels; 0.8V to 2.4V 

• Input rise and fall times; 5 ns 

• Input and output timing reference levels; 1.5V 

• Output load; 1 TTL Gate + Cl (100 pF) (including scope & jig) 


■ READ CYCLE 


Item 

Symbol 

1 HM62256A-8 ! 

|hM62256A-10| 

1hM62256A-12| 

|hM62256A-15 1 

Unit 

Note 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Read cycle time 

tRC 

85 

— 

100 

— 

120 

— 

150 

__ 

ns 


Address access time 

tAA 

— 

85 

— 

100 

— 

120 

_ 

150 

ns 


Chip select access time 

tACS 

— 

85 

__ 

100 

— 

120 

__ 

150 

ns 


Output enable to output valid 

tOE 

— 

45 

— 

50 

— 

60 

— 

70 

ns 


Chip selection to output in low-Z 

tCLZ 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

2 

Output enable to output in low-Z 

tOLZ 

5 

__ 

5 

— 

5 

— 

5 

— 

ns 

2 

Chip deselection to output in high-Z 

tCHZ 

0 

30 

0 

35 

0 

40 

0 

50 

ns 

1,2 

Output disable to output in high-Z 

tOHZ 

0 

30 

0 

35 

0 

40 

0 

50 

— 

1,2 

Output hold from address change 

tCH 

5 

— 

10 

— 

10 

— 

10 

— 

1 ns 1 



■ READ TIMING WAVEFORM*^ 


Address 


CS 


OE 


□out 



Notes: 1. tCHZ and tOHZ are defined as the time at which the outputs achieve the open circuit conditions 
and are not referenced to output voltage levels. 

2. This parameter is sampled and not 100% tested. 

3. WE is high for read cycle. 
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■ WRITE CYCLE 


Parameter 

Symbol 

1 HM62256A-8 | 

HM62256A-10 

|hM62256A-12 | 

|hM62256A-15 | 

Unit 

Note 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Write cycle time 

twc 

85 

— 

100 

— 

120 

— 

150 

— 

ns 


Chip selection to end of write 

tew 

75 

— 

80 

— 

85 

_ 

100 

— 

ns 


Address setup time 

tAS 

0 

— 

0 

_ 

0 

_ 

0 

— 

ns 


Address valid to end of write 

tAW 

75 

— 

80 

— 

85 

— 

100 

— 

ns 


Write pulse width 

tWP i 

55 

— 

60 

— 

70 

— 

90 

— 

ns 


Write recovery time 


0 

— 

0 

— 

mm 

— 

mm 

— 



WE to output in high-Z 


0 


■■ 




■■ 


1 

10 

Data to write time overlap 



— 

wm 



— 



BB 





— 

■■ 


■■ 



■B 

IBB 

j^^B 



5 

— 

5 


5 

— 

5 


1 tlS 

1 10 












HM62256A Series 


■ WRITE TIMING WAVEFORM (2) (OE Low Fixed) 



Notes: 1. A write occurs during the overlap (twp) of a low^ and a WE. A write begins at the later transition of^ going low 

or WE going low. A write ends at the earlier transition of ^ going high or WE going high, twp is measured from the 
beginning of write to the end of write. 

2. tew is measured from CS going low to the end of write. 

3. tAS is measured from the address valid to the beginning of write. 

4. twR is measured from the earlier of WE or CS going high to the end of write cycle. 

5. During this period, I/O pins are in the output state so that the input signals of the opposite phase to the outputs must not 
be applied. 

6. If the CS low transition occurs simultaneously with the WE low transition or after the WE transition, the output remain 
in a high impedance state. 

7. Dout is the same phase of the write data of this write cycle. 

8. Dout is the read data of next address. 

9. If ^ is low during this period, I/O pins are in the output state. Therefore, the input signals of the opposite phase to the 
outputs must not be applied to them. 

10. This parameter is sampled and not 100% tested. 
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HM62256A Series 


■ LOW Vcc data retention characteristics (Ta = 0 to +70 °C) 

This characteristics is guaranteed only for L7L-SL version. 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Conditions 

Vcc for Data Retention 

Vdr 

2 

— 

— 

V 

CS > Vcc -0.2V, Vin > OV 

Data Retention Current 

ICCDR 

— 

0.5 

10*2 

pA 

Vcc = 3.0V, Vin >0V, 

— 

0.5 

10*2 

pA 

CS > Vcc -0.2V 

Chip Deselect to Data Retention Time 

tCDR 

0 

— 

— 

ns 

See Retention Waveform 

Operation Recovery Time 

tR 

5 

— 

— 

ms 


■ LOW Vcc data retention timing waveform 



Notes: 1. 20 |.iA max at Ta = 0 to +40°C. (only for L-version) 

2. 3 |aA max at Ta = 0 to +40°C. (only for L-SL version). 

3. CS controls address buffer, WE buffer, OE buffer, and Djp buffer. If CS controls data retention mode, Vin levels 
(address, WE, OE, I/O) can be in the high impedance state. 
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HM62832H Series 


32768-WOnD x 8^ HlOH SPEED CMOS STATIC RAM 

■ FEATURES 

• High speed: Fast Access time 25/35 ns (max.) 

HM62832H~Low power 

Standby: 300 mW (typical) 

Active: 30 /tW (typical) (L-version) 

• Single 5V supply 

• Completely static memory 

No clock or timing strobe required 

• Equal access and cycle times 

• Common data input and output—Three stage output 

• Directly TTL compatible—All inputs and outputs 

■ ORDERING INFORMATION 


Part No. 

Access 

Package 

HM62832HP-25 

25 ns 

300 mil 28-pin 

HM62832HP-35 

35 ns 

Plastic DIP 
(DP-28NA) 

HM62832HJP-25 

25 ns 

300 mil 28-pin 

HM62832HJP-35 

35 ns 

Plastic SOJ 
(CP-28DN) 


(DP-28NA) 


_ (CP-28DN) 

PIN ARRANGEMENT 




Top View 


A14 M 

1 

28 

□ vcc 

Ai2 \Z 

2 

27 

□ wi 

atC 

3 

26 

Zl Ai3 

Ae n 

4 

25 

□ as 

As C 

5 

24 

□ Ag 


6 

23 

d A 11 

Asc: 

7 

22 

□ OE 

A 2 □ 

8 

21 

Zl A 10 

Aid 

9 

20 

□ cs 

Ao d 

10 

19 

□ I/07 

l/Oo d 

11 

UB 

□ l/Oe 

l/Oi d 

12 

17 

□ I/Os 

1/02 d 

13 

16 

□ I/O 4 

vss d 

14 

15 

□ I/O 3 


■ PIN DESCRIPTION 


Pin Name 

Function 

Ao-A|4 

Address 

I/O 0 -I/O 7 

Input/Output 


Chip Select 

WE 

Write Enable 

OE 

Output Enable 

Vcc 

Power Supply 

Vss 

Ground 
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HM62832H Series 


■ BLOCK DIAGRAM 


A12 

A14 

A8 

A13 

A9 

All 

AS 

A6 

A7 


1/00 

1/07 


WE 

OE 

es 



^HITACHI 

Hitachi America, Ltd. • Hitachi Plaza • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 161 












HM62832H Series- 

■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Voltage on any Pin Relative to Vjs 

Vt 

-0.5*^ to + 7.0 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature 

Topr 

Oto +70 

"C 

Storage Temperature 

^stg 

-55 to +125 

“C 

Storage Temperature Under Bias 

1'bias 

-10 to +85 



NOTE: 1. -2,5 V for pulse width s 10 ns 

■ FUNCTION TABLE 



OE 

WE 

Mode 

Vcc Current 

I/O Pin 

Ref. Cycle 

H 

X 

X 

• Not Selected 

IsB» IsBi 

HighZ 


L 

L 

H 

Read 

Icc 

l^out 

Read Cycle^'^*”^^) 

L 

H 

L 

Write 

^cc 

Din 

Write Cycled 

L 

L 

L 

Icc 

Din 1 

Write Cycle^^) 


NOTE: I. X : H or L 
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HM62832H Series 


■ DC CHARACTERISTICS for HM62832H (Ta = 0 to +70‘’C, Vcc = 5V ± 10%, Vss = OV) 


Parameter 

Symbol 

Min. 

Typ.*' 

Max. 

Unit 

Test Conditions 

Note 

Input Leakage Current 

Hul 

- 

- 

2 

/tA 

Vin “ Vss to Vcc 


Output Leakage Current 

|1lo1 

- 

- 

2 

nA 

^ « ViH or OE « V,H 
or WE = V,L, 

Vi/o “ Vss to Vcc 


Operating Power Supply Current 

Icc 

- 

60 

120 

mA 

Min. cycle, duty = 100%, 

^ = ViL, 

Il/O “ 0 mA 


Standby Power Supply Current 

ISB 

- 

15 

30 

mA 

V,H 


Standby Power Supply Current 

ISBI 

- 

0.02 

2 

mA 

^ a Vcc - 0.2V, 

0 V S Vin i 0.2 V, 
orVin, ^ Vec-0.2V 


- 

0.006 

0.1 

mA 

L-version 

Output Voltage 

VoL 

- 

- 

0.4 

V 

Iql = 8 mA 


VOH 

2.4 

- 

1 

V 

loH = ifuA 



NOTE: 1. Typical values are at Vcc “ 5.0 V, Ta “ +25*C and specified loading. 


■ CAPACITANCE (Ta = 25°C, f = IMHz) 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Conditions 

Input Capacitance 

^in 

- 

- 

6 

pF 

Vin=0V 

Input/Output Capacitance 

Ci/o 

- 

- 

10 

pF 

Vi/o = 0V 


NOTE: I. This parameter is sampled and not 100% tested. 


■ AC CHARACTERISTICS (Ta = 0 to +70X, Vcc = 5 V d: 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: 0.0 V to 3.0 V • Input and output timing reference levels; 1.5 V 

• Input rise and fall times: 5 ns • Output load: See Figures 
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HM62832H Series 


■ Read Cycle 


Parameter 

Symbol 

1 HM62832H-25 

1 HM62832H-35 


Min. 

Max. 

Min. 

Max. 


Read Cycle Time 

tRC 

25 

— 

35 

— 

ns 

Address Access Time 

^AA 

— 

25 

— 

35 

ns 

Chip Select Access Time 

tACS 

— 

25 

— 

35 

ns 

Output Enable to Output Valid 

tOE 

— 

12 

— 

15 

ns 

Output Hold From Address Change 

k)H 

5 

— 

5 

— 

ns 

Chip Selection to Output in IjOw-Z 

tCLZ 

5 

— 

5 

— 

ns 

Output Enable to Output in Low-Z 

iQLZ 

0 

— 

0 

— 

ns 

Chip Deselection to Output in High-Z 

tCHZ 

0 

12 

0 

15 

ns 

Output Disable to Output in High-Z 

tOHZ 

0 

12 

0 

15 

ns 


Read Cycle Timing (1) *i 



Read Cycle Timing (2) * 2 , *4 





Addrm ^ 

.. ) 

(_ 


1 


d 

- _ 

(Emxx) 

( Data Valid ) 


Read Cycle Timing (3) * 1 . *3, *4 

w 

—1 

oout .. - . 



Data Valid 




NOTES: *1. WE is high for read cycle. 

*2. Device is continuously selected. CS = V|l. 


♦3. Address should be valid prior to or coincident with CS transition low. 
*4, OE = ViL. 


■ Write Cycle 


Parameter 

Symbol 

HM62832H-25 

HM62832H-35 

Unit 

Mill. 

Max. 

Min. 

Max. 

Write Cycle Time 

twc 

25 

— 

35 

— 

ns 

Chip Selection to End of Write 

tew 

20 

— 

30 

— 

ns 

Address Valid to End of Write 

tAW 

20 

— 

30 

— 

ns 

Address Setup Time 

tAS 

0 

— 

0 

— 

ns 

Write Pulse Width 

twp 

15 

— 

20 

— 

ns 

Write Recovery Time 

tWR 

0 

— 

0 

— 

ns 

Write to Output in High-Z 

tWHZ 

0 

15 

0 

15 

ns 

Data to Write Time Overlap 

tDW 

12 

— 

15 

— 

ns 

Data Hold from Write Time 

Idh 

0 

— 

0 

— 

ns 

Output Disable to Output in High-Z 

tOHZ 

0 

12 

0 

15 

ns 

Output Active From End of Write 

tow 

5 

— 

5 

- 

ns 
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HM62832H Series 


Write Cycie Timing (1) (OE Clock) 


— 

u_as_ ^ 

X _ z. . 




■ ■■■> 

^ tew 







tAW 



s 

tOMl’J 


/ - 

. ' . ^ , 



1 - 


U ‘flW , 

JotiH 


.. )I(XX 


Write Cycle Timing (2) (OE Low Fixed) 


Address .) 

u _!as_^ 

< — 

c 

■ 

J2SL 

■2 

CS 

-4 J 

(2 


- 

, tAW 






r~ 

, •oh ,| 


w|W3 



w _1 '« *7 

r VVWVVVYVYVV\VN 


Dout 272/???//:/? ? ??/ 

Din -1 

A 

F 

•oh 


NOTES: *1. A write occurs during the overlap (twp) of a low CS and a low WE. 

*2. twR is measured from the earlier of CS or WE going high to the end of write cycle. 

*3. During this period, I/O pins are in the output state. The input signals out of phase must not be applied. 

*4. If the CS low transition occurs simultaneously with the WE low transition or after the WE low transition, outputs remain in a high impedance state. 
*5. OE is continuously low. (OE = Vjl). 

*6. Dout is in the same phase of written data of this write cycle. 

*7. Dout is the read data of next address. 

♦S. If CS is low during this period, I/O pins are in the output state. The input signals out of phase must not be applied to I/O pins. 

*9. WE must be high during all address transitions except when device is deselected with CS. 


■ Low Vcc Data Retention Characteristics (Ta = 0 to h-TO^C) 
This characteristics is guaranteed only for L-version 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Conditions 

Sqq for Data Retention 

^DR 

2.0 

- 

- 

V 

^ > Vcc - 0.2 V, 

Vin > Vcc - 0.2 V or 

OV < Vin < 0.2 V 

Data Retention Current 

IccDR 

- 

1 

50*2 

fiA 

Chip Deselect to Data Retention Time 

^CDR 

0 

- 

: 

ns 

Operation Recovery Time 

tRC 

tRC*' 

- 

i 

ns 


NOTES: *1. tRc = read cycle time. 

*2. Vcc = 3.0 V. 


Low Vcc Data Retention Timing Waveform 
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HM62832UH Series- 

32,768-Word x 8-Bit High Speed CMOS Static RAM 

■ FEATURES 

• High speed 

Access time 15/20 ns (max.) 

• Low power 

Standby: 15 jiW (typ.) (L-version) 

Operation; 550/400 mW (typ.) 

• Single 5V supply 

• Completely static memory 

No clock or timing strobe required 

• Equal access and cycle times 

• Common data input and output—^Three state 
output 

• Directly TTL compatible—^All inputs and outputs 

■ ORDERING INFORMATION 



Type No. 

Access Time 

Package 

HM62832UHP-15 

HM62832UHP-20 

15 ns 

20 ns 

300-miI, 28 pin 

Plastic DIP 
(DP-28NA) 

HM62832UHLP-15 

HM62832UHLP-20 

15 ns 

20 ns 

HM62832UHJP-15 

HM62832UHJP-20 

15 ns 

20 ns 

300-mil, 28 pin 

Plastic SOJ 
(CP-28DN) 

HM62832UHLJP-15 

HM62832UHLJP-20 

15 ns 

20 ns 


■ PIN DESCRIPTION 

Pin Name 

Function 

A0-A14 

Address 

I/O0-I/O7 

Data Input/Output 

CS 

Chip Select 

We 

Write Enable 

OE 

Output Enable 

vcc 

Power Supply 

Vss 

Ground 


■ PIN ARRANGEMENT 


HM62832UH Series 



Ai4 CZ 

1 

28 

Z3 Vcc 

Ai 2 CZ 

2 

27 

ZD WE 

A 7 CZ 

3 

26 

Z3 a -,3 

Ae CZ 

4 

25 

□ Ag 

A5CZ 

5 

24 

ZD Ag 

A 4 CZ 

6 

23 

ZD An 

A 3 CZ 

7 

22 

ZD OE 

A 2 CZ 

8 

21 

ZD A 10 

Ai CZ 

9 

20 

□ CS 

Ao CZ 

10 

19 

□ 1 /O 7 

I/Oo CZ 

11 

18 

□ l/Og 

1 /O 1 CZ 

12 

17 

□ 1 /O 5 

1 /O 2 CZ 

13 

16 

□ 1 /O 4 

Vss CZ 

14 

15 

ZD 1 /O 3 


(Top View) 
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HM62832UH Series 


■ BLOCK DIAGRAM 



_ Aq Ai A 2 Ag A 10 A 11 

^ 


■ FUNCTION TABLE 



OE 

We 

Mode 

Vcc Current 

I/O Pin 

Ref. Cycle 

H 

X 

X 

Standby 

ISB, ISBl 

High-Z 

— 

L 

L 

H 

Read 

ICC 

Dout 

Read Cycle 1,2,3 

L 

H 

L 

Write 

ICC 

Din 

Write Cycle 1 

L 

L 

L 

Write 

icc 

Din 

Write Cycle 2 


Note: X: H or L 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Supply Voltage** 

Vcc 

-0.5*2 to +7.0 

V 

Voltage on any Pin Relative to Vss*’ 

Vt 

-0.5*2 to Vcc +0.5 

V 

Power Dissipation 

pt 

1.0 

w 

Operating Temperature 

Topr 

0 to +70 

°c 

Storage Temperature 

Tstg 

-55 to +125 

°c 

Storage Temperature Under Bias 

Tbias 

-10 to +85 

°c 


Notes I. With respect to Vss 

2. Vcc and Vt min = -2.5V for pulse width < lO ns 


■ RECOMMENDED DC OPERATING CONDITIONS (Ta = 0 to +70°C) 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input High (Logic 1) Voltage 

ViH 

2.2 

— 

Vcc +0.5 

V 

Input Low (Logic 0) Voltage 

VlL 

-0.5*' 

— 

0.8 

V 


Note * I. ViL min = -2.()V for pulse width < 10 ns 
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HM62832UH Series 


■ DC CHARACTERISTICS (Ta = 0 to +70‘’C, Vcc = 5V ± 10%, Vss = OV) 


Item 

Symbol 

Test Conditions 

Min 

Typ*l 

Max 

Unit 

Input Leakage Current 

|IU| 

Vcc = 5.5V, ViN = Vss to Vcc 

— 

___ 

2.0 

|iA 

Output Leakage Current 

|lL0| 

CS = ViH, Vi/o= Vss to Vcc 

_ 

__ 

2.0 

pA 


ICCl (-15)*3 

Min. Cycle 

— 

135 

170 

mA 

Operating VcC Current 

ICC2 (-15) 

2 X Min. Cycle*2 

— 

100 

120 

mA 

ICCl (-20) 

Min. Cycle 

— 

120 

150 

mA 


ICC2 (-20) 

2 X Min. Cycle 

— 

90 

110 

mA 

Standby Vcc Cun'ent 

ISB(-15) 

CS = ViH, Min. Cycle 

— 

40 

60 

mA 

ISB (-20) 

CS = ViH, Min. Cycle 

— 

30 

50 

mA 

Standby Vcc Current (1) 

ISBl (L-version) 

^ > Vcc -0.2V, OV < Vin < 0.2V 

— 

0.02 

2.0 

mA 

or Vcc -0.2V < Vin 

_ 

0.003 

0.1 

mA 

Output Low Voltage 

VOL 

lOL = 8 mA 

— 

__ 

0.4 

V 

Output High Voltage 

VOH 

lOH = -^.0 mA 

2.4 

— 

— 

V 


■ CAPACITANCE (Ta = f = 1.0 MHz)*' 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Conditions 

Input Capacitance 

Cin 

— 

— 

6 

pF 

Vin = OV 

Output Capacitance 

COUT 

— 

— 

10 

pF 

Vi/o = OV 


Note *1. This parameter is sampled and not 100% tested. 

■ AC CHARACTERISTICS (Ta = 0 to +70°C, VcC 5V ± 10%, unless otherwise noted.) 

• Input pulse levels: Vss to 3.0V 

• Input rise and fall times: 4ns 

• Input and Output timing reference levels: 1.5V 

• Output load: See figures 


Output load (A) 


□out 0 -— 
255Q 


+5V 


I AQOa 

i 30pF* 




Output Load (B) 
(for tcHz- twHZ & bw) 


+5V 


Dout o- 


255n 


480^2 


5pF* 


Note: * Including scope & jig. 




■ READ CYCLE 


Item 

Symbol 

t HM62832UH-15 

HM62832UH-20 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

tRC 

15 

— 

20 

— 

ns 

Address Access Time 

tAA 

— 

15 

— 

20 

ns 

Chip Select Access Time 

tACS 

— 

15 

— 

20 

ns 

Chip Selection to Output in Low-Z 

tCLZ** 

3 

— 

3 

— 

ns 

Output Enable to Output Valid 

tOE 

! 

8 

— 

10 

ns 

Output Enable to Output in Low-Z 

tOLZ*' 

0 

— 

0 

— 

ns 

Chip Deselection to Output in High-Z 

tCHZ*' 

0 

7 

0 

10 

ns 

Chip Disable to Output in High-Z 

tOHZ*' 

0 

7 

0 

10 

ns 

Output Hold from Address Change 

tOH 

3 

— 

3 

— 

ns 

Chip Selection to Power Up Time 

tpu 

0 

— 

0 

— 

ns 

Chip Deselection to Power Down Time 

tPD 

— 

15 

— 

20 

ns 
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■ READ TIMING WAVEFORM (1) *1< *2 




I SB 


Notes: I. Transition is measured ± 200 mV from steady state voltage with Load (B). This parameter is sampled and not 100% tested. 

2. WE is high for read cycle. 

3. Device is continuously selected, CS = Vil. 

4. Address valid prior to or coincident with CS transition low 

5. OE = ViL. 
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HM62832UH Series 


■ WRITE CYCLE 


Item 

Symbol 

1 HM62832UH-15 | 

1 HM62832UH-20 | 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time 

twc 

15 

— 

20 

— 

ns 

Chip Selection to End of Write 

tew 

10 

— 

12 

— 

ns 

Address Valid to End of Write 

tAW 

13 

— 

15 

— 

ns 

Address Setup Time 

tAS 

0 

— 

0 

— 

ns 

Write Pulse Width 

tWP 

10 

— 

12 

— 

ns 

Write Recovery Time 

tWR 

0 

— 

0 

— 

ns 

Output Disable to Output in High-Z** 

tOHZ 

0 

7 

0 

10 

ns 

Write to Output in High-Z* * 

tWHZ 

0 

7 

0 

10 

ns 

Data to Write Time Overlap 

tDW 

8 

— 

10 

— 

ns 

Data Hold from Write Time 

tDH 

0 

— 

0 

— 

ns 

Output Active from End of Write* ^ 

tow 

3 

— 

3 

— 

ns 


■ WRITE TIMING WAVEFORM (1) 


Address 


OE 

CS 

WE 


□out 


Din 
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HM62832UH Series 


■ WRITE TIMING WAVEFORM (2) 


Address 


CS 


WE 


Dout 


Din 



Notes: 


1. Transition is measured ± 200 mV from high impedance voltage with Load (B). This paramter is sampled and not 
100% tested. 

2. A write occurs during the overlap (tWP) of a low CS and a low WE. 

3. tWR is measured from the earlier of CS or WE going high to the end of write cycle. 

4. During this period, I/O pins are in the output state so that the input signals of the opposite phase to the outputs must 
not be applied. 

5. If the CS low transition occurs simultaneously with the WE low transitions or after the WE transition, output remain in a 
high impedance state. 

6. OE is continuously low. (OE = Vil). 

7. Dout is the same phase of write data of this write cycle. 

8. Dout is the read data of next address. 

9. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs 
must not be applied to them. 

10. WE must be high during all address transition except when device is disable with CS. 
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Hitachi America, Ltd. 


HM62832UH Series 


■ LOW VCC DATA RETENTION CHARACTERISTICS (Ta = 0 to +70°C,) 
This characteristics is guaranteed only for L-version 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Vcc for Data Retention 

Vdr 

2 

— 

— 

V 

CS> Vcc-0.2V, 
Vin> Vcc-0.2V 
or0V<Vin<0.2V 

Data Retention Current 

ICCDR 

— 

2 

50* > 

llA 

Chip Deselect to Data Retention Time 

tCDR 

0 

— 

_ 

ns 

Operation Recovery Time 

tR 

5 

— 

— 

ms 


Note *l.Vcc = 3.0V. 


■ LOW VcC DATA RETENTION TIMING WAVEFORM 
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Preliminary 


HM67832SH Series 


32,768-Words x 8-Bit High Speed Static Random Access Memory 


■ FEATURES 

• 32,768-words x 8 bit organization 

• Directly TTL compatible input and output 

• 0.8iam Hi-BiCMOS process 

• +5V Single supply 

• Completely static memory 

• No clock or timing strobe required 

• Low power dissipation (DC) operating: 
400mW (typ) 

• Super fast access time: 10/12 ns (max) 


■ ORDERING INFORMATION 


Type No. 

Organization 

Access Time 

Package 

HM67832SHJP-10 

32K X 8 

10 ns 

300 mil 28 pin 
Plastic SOJ 

HM67832SHJP-12 


12 ns 

_1 

(CP-28DN) 


■ PIN DESCRIPTION 


Pin Name 

Function 

A0-Ai4 

Address Input 

I/01-I/08 

Data Input/Output 

WE 

Write Enable 


Chip Select 

OE 

Output Enable 

Vss 

Ground 

Vcc 

Power Supply 


■ PACKAGE OUTLINE 



(CP-28DN) 


■ PIN ARRANGEMENT 


HM67832SH Series 



Ai4 C 

1 

28 

TJ 

< 

o 

o 

ai2 nz 

2 

27 

Z] WE 

Az C 

3 

26 

Z] Ai3 

Ae C 

4 

25 

Zl As 

As C 

5 

24 

Z] Ag 

A4 C 

6 

23 

Z] Aii 

A3 C 

7 

22 

□ OE 

Aj C 

8 

21 

Zl A-io 

Ai (Z 

9 

20 

□ cs 

Ao C 

10 

19 

Zl I/Os 

l/Oo C 

11 

18 

□ I/07 

I/O, (Z 

12 

17 

Zl l/Oe 

I/Oj IZ 

13 

16 

Z 1 /O 5 

Vss IZ 

14 

15 

□ I/04 



(Top View) 
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HM67832SH Series 


■ BLOCK DIAGRAM 



■ TRUTH TABLE 


Input 

Output 

Mode 

Vcc Current 

Ref. Cycle 


WE 

OE 

H 

X 

X 

HighZ 

Not Selected 

ISB, ISBl 

— 

L 

H 

H 

HighZ 

Output Disable 

ICC, icci 

— 

L 

H 

L 

Data Out 

Read 

ICC, ICC 1 

Read Cycle U»2,3) 

L 

L 

H 

Data In 

Write 

icc,icci 

Write Cycle (•’2,3,4) 

L 

L 

L 

Data In 

Write 

ICC, ICC 1 

Write Cycle (5’6) 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Rating 

Unit 

SJunnlv VnltacTP*! 

-rr-^ • 'o- 

* 

—0 5 to -r7 0 

V 

Voltage on any Pin Relative to Vss*^ 

Vt 

-0.5 to Vcc +0.5 

V 

Power Dissipation 

Pt 

1.0 

w 

Operating Temperature Range 

Topr 

0 to +70 

°c 

Storage Temperature Range (with bias) 

Tstg(bias) 

—10 to +85 

°c 

Storage Temperature Range 

Tstg 

-55 to+125 

°c 


Notes 1. With respect to Vss 


Under the DC and AC specifications shown in the Tables, this device is tested under the minimum transverse air flow exceeding 500 
linear feet per minute. 


■ RECOMMENDED DC OPERATING CONDITIONS (0°C < Ta < 70°C) 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0.0 

0.0 

V 

Input High Voltage 

ViH 

2.2 

— 

Vcc +0.5 

V 

Input Low Voltage 

VIL 

-3.0 • 

__ 

0.8 

V 


Note 1. Pulse width 10 ns, DC: -0.5V 
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HM67832SH Series 


■ DC AND OPERATING CHARACTERISTICS (Vcc = 5.0V ± 10%, Vss = OV, Ta = 0 to +70°C) 


Item 

Symbol 

Test Conditions 

HM67832-10 

HM67832-12 

Unit 

Min 

Max 

Min 

Max 

Input Leakage Current 

I'Ll I 

Vcc = 5.5V, ViN = OV to VcC 

— 

2 

— 

2 

pA 

Output Leakage Current 

I iLol 

CS = ViH or OE = , VlH, WE = ViL 
Vi/oOV to Vcc 

— 

10 

— 

10 

pA 

Operating Power Supply Current 

ICC 

^ = ViL, Il/O = 0 mA 

— 

200 

— 

195 

mA 

Average Operating Current 

icci 

15 ns Cycle, Ii/o = 0 mA 

— 

150 

— 

140 

mA 

Standby Power Supply Current 

ISB 

^=ViH,ViN = VlHorVlL 

— 

40 

— 

40 

mA 

ISBl 

CS > Vcc -0.2V, ViN < 0.2V or 

ViN > Vcc -0.2V 

— 

30 

- 

30 

mA 

Output Low Voltage 

VOL 

lOL = 8 mA 

— 

0.4 

— 

0.4 

V 

Output High Voltage 

VOH 

lOH = -4 mA 

2.4 

— 

2.4 

— 

V 


■ AC CHARACTERISTICS (Vcc = 5V ± 10%, Ta = 0°C to 70°C unless otherwise noted.) 

• Read Cycle 


Item 

Symbol 

HM67832UH-10 

HM67832UH-12 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

tRC 

10 

— 

12 

— 

ns 

Address Access Time 

tAA 

— 

10 

— 

12 

ns 

Chip Select Access Time 

tACS 

— 

10 

— 

12 

ns 

Chip Selection to Output in Low Z 

tLZ*’^ 

3 

— 

4 

— 

ns 

Output Enable to Output Valid 

tOE 

— 

5 

— 

6 

ns 

Output Enable to Output in Low Z 

tOLZ^’2 

0 

— 

0 

— 

ns 

Chip Deselection to Output in High Z 

tHZ*’2 

0 

5 

0 

5 

ns 

Output Hold from Address Change 

tOH 

3 

— 

4 

— 

ns 


Notes 1. This parameter is sampled and not 100% tested. 

2. Transition is measured ± 200 mV from steady state voltage with specified loading in Load (B). 


• Write Cycle 


Item 

Symbol 

1 HM67832UH-10 | 

HM67832UH-12 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time 

twc’ 

11 

— 

12 

— 

ns 

Chip Selection to End of Write 

tew 

8 

— 

9 

— 

ns 

Address Valid to End of Write 

tAW 

10 

— 

11 

— 

ns 

Address Setup Time 

tAS 

0 

— 

0 

— 

ns 

Write Pulse Width 

tWP 

8 

— 

9 

— 

ns 

Write Recovery Time 

tWR 

0 

— 

0 

— 

ns 

Data Valid to End of Write 

tDW 

6 

— 

6 

— 

ns 

Data Hold Time 

tDH 

0 

— 

0 

— 

ns 

Write Enable to Output in High Z 

tWZ^’ ^ 

0 

5 

0 

6 

ns 

Output Disable to Output in High Z 

tOHZ^- 

0 

6 

0 

6 

ns 

Output Active from End of Write 

tOW^’ ^ 

4 

— 

4 

— 

ns 


Notes 1. All Write Cycle timings are referenced from the last valid address to the first transitioning address. 
2. This parameter is sampled and not 100% tested. 

3 Transition is measured ± 200 mV from steady state voltage with specified loading in Load (B). 
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HM67832SH Series 


■ CAPACITANCE (Ta = 25°C, f= 1 MHz.) 



Note: 1. This parameter is sampled and not 100% tested. 

■ AC TEST CONDITIONS 

• Input pulse levels: Vss to 3.0V 

• Input timing reference levels: 1.5V 

• Output load: See figure 

• Input rise and fall times: 4ns 

• Output Ireference levels: 1.5V 



♦includes scope and jig capacitance 
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HM67832SH Series 


■ TIMING WAVEFORMS 
• Write Cycle -11 (OE = H, WE Controlled) 



Note 1. A write occurs during the overlap of a low CS and a low WE t(WP)- 



High Impedance 
Data Out - 


Note 1. A write occurs during the overlap of a low CS and a low WE (twP). 
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HM67832SH Series 


■ TIMING WAVEFORMS 

• Write Cycle -S'** 2 (OE = Clocked, WE Controlled) 



Notes 1. A write occurs during the overlap of a low CS and a low WE t(WP)- 

2. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not 
be applied. 


• Write Cycle -4‘*» 2 (OE = Clocked, CS Controlled) 



Notes 1. A write occurs during the overlap of a low CS and a low WE (twP). 

2. If CS low transition occurs simultaneously with the OE high transition or after the OE transition, output remain in a high 
impedance state. 
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HM67832SH Series 


■ TIMING WAVEFORMS 
• Write Cycle 2,3,4 (qe = L, WE Controlled) 



< ^wc ^ 


Address ^ 

< > 




< lew ^ 



CS \\\\\\\\\\\\ 


: > 


7 ///////. 

Uw 

-< — 

1 twp [1] 



WE 



f 

tWR 


twR^^ -►! [2] 

h Impedance 




??///////??/A 

Detain _ High Impedance_^ 

« ^DW ^ 
( X Data Val 

Jdh, 

3 

b> 

\ ?\AA 

4] 

High Impedance 


Notes 1. A write occurs during the overlap of a low CS and a low WE t(WP)- 

2. During this period, I/O pins are output state so that the input signals of opposite phase to the outputs must not 
be applied. 

3. Output data is the same phase of write data of this write cycle. 

4. If CS is low during this period, I/O pins are in the output state. Then, the data input signals of opposite phase to the outputs 
must not be applied to them. 


• Write Cycle -6l> 2 (OE = L, CS Controlled) 



■^wc 



r 

Address ^ 

k ..) 

< _ _ _ 

Us 


lew ^ 



CS 

tAW 


\— 1 

i - 

twP 


— 

twp [1] 


WB 

s 

\ / 

VA 

V///// 

Uz 

5 

High Impedance 


uata uut -p 

< ^DW ^ 

tpH 


^ . High Impeda 

Data In - - - 



Datavalld X XXX XXX 


Notes 1. A write occurs during the overlap of a low CS and a low WE (tWP). 

2. If the CS low transition occurs after the WE low transition, output remain in a high impedance state. 
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HM6208H Series 


65536-Word x 4-Blt High Speed CMOS Static RAM 


The Hitachi HM6208H is a high speed 256k static RAM organized 
as 64k-word x 4 bit. It realizes high speed access time (25/35) and 
low power consumption, employing CMOS process technology and 
high speed circuit designing technology. It is most advantageous 
wherever high speed and high density memory is required, such as 
the cache memory for main frame or 32-bit MPU. 

The HM6208H is packaged in the industry standard 300-mil, 24 
pin, plastic DIP. The HM6208H is also available in a 300-mil, 24 pin, 
plastic SOJ package for high density mounting. The low power ver¬ 
sions are ideal for battery backed systems. 


Features 

• Single 5 V supply and high density 24-pin package 

• High speed: Access time 25/35 ns (max.) 

• Low power 

Active; 300 mW (typ.) 

Standby: 100 fAN (typ.) 

30 fi\N (typ.) (L-version) 

• Completely static operation requires 

No clock or timing strobe 

• Access and cycle times are equivalent 

• All inputs and outputs TTL compatible 

• Capability of battery back up operation (L-version) 

Ordering Information 


Type No. 

Access Time 

Package 

HM6208HP-25 

25 ns 

300-mil 

HM6208HP-35 

35 ns 

24-pin 

HM6208HLP-25 

25 ns 

plastic DIP 

HM6208HLP-35 

35 ns 

(DP-24NC) 

HM6208HJP-25 

25 ns 

300-mil 

HM6208HJP-35 

35 ns 

24-pin 

HM6208HJLP-25 

25 ns 

plastic SOJ 

HM6208HJLP-35 

35 ns 

(CP-24D) 


Pin Description 


Pin Name 

Function 

AO-A15 

Address 

I/Ol -1/04 

Inpul/Oulpul 


Chip select 

We 

Write enable 

Vcc 

Power supply 

Vss 

Ground 



(DP-24NC) 


4 ^ 

(CP-24D) 


Pin Arrangement 
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HM6208H Series 


Block Diagram 



Function Table 



Mode 

Vcc Current 

I/O Pin 

Ref. Cycle 

H 

X 

Not selected 

ISB, ISBl 

High-Z 

— 

L 

H 

Read 

Icc 

Dout 

Read cycle 

L 

L 

Write 

Icc 

Din 

Write cycle 

Note: X means don’t care. 


Absolute Maximum Ratings 


Item 

Symbol 

Value 

Unit 

Voltage on any pin relative to Vss 

Vin 

-0.5’'io+7.0 

V 

Power dissipation 

Pt 

1.0 

W 

Operating temperature range 

Topr 

0 to +70 

®C 

Storage temperature range 

Tstg 

-55 to +125 

®C 

Storage temperature range under bias 

Tbias 

-10 to+85 

°C 


Note: *1. Vin min = -2.5 V for pulse width ^ 10 ns. 
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HM6208H Series 


Recommended DC Operating Conditions (Ta = 0 to +70X) 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Supply voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input high (logic 1) voltage 

ViH 

2.2 

— 

6.0 

V 

Input low (logic 0) voltage 

ViL 

-0.5*' 

— 

0.8 

V 


Note: *1. ViL min =-2.0 V for pulse width < 10 ns. 


■ DC Characteristics (Ta = 0 to -f 70°c, Vec = 5 V ± 10%. Vss = 0 V) 


Item 

Symbol 

Min. 

Typ.*' 

Max. 

Unit 

Test Conditions 

Input Leakage Current 

lu 

- 

- 

2.0 

HA 

Vcc = Max. 

V,„ = VssioVrc 

Output Leakage Current 

Ilo 

- 

- 

10.0 

liA 

^ = V,H 

Vl/0 = Vss to Vcc 

Operating Power Supply Current 

•cc 

- 

60 

100 

niA 

CS = V,i . = OmA, 

Min. Cyele. Duty = 100% 

Standby Power Supply Current 

IsB 


15 

30 

mA 

CS = V|H, Min. Cyele 

Standby Power Supply Current "H” Version 

ISB 

- 

20 

40 

mA 

Standby Power Supply Current 

ISBI 


20 

2000 

iiA 

^ > Vcc - 0 2 V 

0 V < V,n < 0.2 V or 

Vin > Vcc - 0.2V 

Standby Power Supply Current L-Version 

l.SBI 

- 

6 

100 

fik 

— 

Output Low Voltage 

VoL 

- 

- 

0.4 

V 

I()L “ ^ rriA 

Output High Voltage 

VOH 

2.4 

- 

- 

V 

loH = “'^•O niA 


Note: *1. Typical limits are at = 5.0 V, T^ = +25°C and specified loading. 


Capacitance (Ta = 25°C, f = l MHz)'' 


Item 

Symbol 

Min 

Max 

Unit 

Test Conditions 

Input capacitance 

Cin 

— 

6 

pF 

> 

o 

II 

.5 

> 

1 

Input/output capacitance 

Ci/o 

— 

10 

pF 

> 

o 

II 

> 


Note: *1. This parameter is sampled and not \00% tested. 


AC Characteristics (Ta = 0 to '»-70®C, Vcc = 5 V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: Vss to 3.0 V • Input and output timing reference levels : 1.5 V 

• Input rise and fall times: 5 ns • Output load: See Figures 
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HI\/I6208H Series 


■ Read Cycle 


Item 

Symbol 

1 HM6208H-25 

1 HM6208H-35 

Unit 

Min. 

Max. 

Min. 

Max. 

Read Cycle Time 

tRC 

25 

— 

35 

— 

ns 

Address Access Time 

Ua 

— 

25 

— 

35 

ns 

Chip Select Access Time 

Ucs 

__ 

25 

__ 

35 

ns 

Output Hold From Address Change 

tOH 

5 

— 

5 

— 

ns 

Chip Selection to Output in Low-Z 

tLZ*l 

5 


5 

— 

ns 

Chip Deselection to Output in High-Z 

t *1 

tHZ 

0 

12 

0 

20 

ns 

Chip Selection to Power Up Time 

tpu 

0 

— 

0 

— 

ns 

Chip Selection to Power Down Time 

tpD 

— 

15 

- 

25 

ns 


Note: *1 Transition is measured ±200 mV from steady state voltage with Load (B). This parameter is sampled and not 100% tested. 


Read Timing Waveform (1) 



Read Timing Waveform (2) 





CS -^ 

\__/ 

/- 

■ L 1 

. ..'l 



■ IT 

tu 



^ D»u Valid 

N _ 

VVr supply 


/ Hiflh 

m ' 

Imp«danre 

^ tpp 

/ 50”, SO”. 

/.<• 


Notes: *1. WE is high for read cycle. _ 

*2. Device is continuously selected, CS = ViL. 

*3. Address valid prior to or coincident with CS transition low. 
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Write Cycle 


HM6208H-25 


HM6208H Series 


Item 

Symbol 

Min. 

Max. 

Min. 

Write Cycle Time 

twe 

25 

— 

35 

Chip Selection to End of Write 

^CW 

20 

— 

30 

Address Valid to End of Write 

Uw 

20 

- 

30 

Address Setup Time 

Us 

0 

- 

0 

Write Pulse Width - 

“H” Version 

twp 

20 

- 

30 

25 

Write Recovery Time 

tWR 

3 

— 

3 

Data Valid to End of Write 

^DW 

15 

— 

20 

Data Hold Time 

tOH 

0 

— 

0 

Write Enabled to Output in High-Z 


0 

8 

0 

Output Active From End of Write 


0 

— 

0 


HM6208H-35 
lirL I Max. 


Note: *1 Transition is measured ±200 mV from high impedance voltage with Load (B). This parameter is ampled and not 100% tested. 


Write Timing Waveform (1) (WE Controlled) 
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HM6208H Series 


Write Timing Waveform (2) (CS Controlled) 



-i 





Address ^ 

(_ ) 

( 


(as 

tA» 


lwo*2 


_ 









\ _ 

> 


- WWWW' 

^ _/ 

'///////// 


tow ^ 

a r 


Dtn 


3 

^ Data Valid ^ 

(XXXXXX 

Dout 


High Impedance *4 





Low Vcc Data Retention Characteristics (Ta = 0 to +70'’C) 
These characteristics are guaranteed only for L-version. 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Conditions 

Vcc for data retention 

Vdr 

2.0 

— 

— 

V 

Vcc-0.2 V, 

Vin > Vcc - 0.2 V or 

0 V < Vin < 0.2 V 

Data retention current 

ICCDR 

— 

1 

50’" 

pA 

Chip deselect to data retention time 

tCDR 

0 

— 

_ 

ns 

Operation recovery time 

tR 

IRC*’ 

— 

__ 

ns 

Notes: *1. ti»c=: read cycle time. 

*2. Vcc = 3.0 V. 


Low Vcc Data Retention Timing Waveform 
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HM6708 Series 


65536-word x 4-bit High Speed Hi-BiCMOS Static RAM 

The HM6708 Series has been converted to the HM6708A Series. The new A Series is com¬ 
pletely compatible with the non-A Series. 

Please refer to the specification comparison below to assist in your conversion. 



HM6708 

HM6708A 

Unit 

1 20 1 

25 

1 15 1 

20 

1 25 1 

min. 

max. 

min. 

max. 

min. 

max. 

min. 

max. 

min. 

max. 

DC 

IL, 


2 


2 


2 


2 


2 

(jlA 

ILo 


10 


10 


10 


10 


10 

aA 

^CC 


100 


100 


100 


100 


100 

mA 

Iccl 


120 


120 


120 


120 


120 

mA 

Isb 


30 


30 


30 


30 


30 

mA 

Isbl 


10 


10 


10 


10 


10 

mA 

Vol 


0.4 


0.4 


0.4 


0.4 


0.4 

V 

V„h 

2.4 


2.4 


2.4 


2.4 


2.4 


V 

Read 

tRC 

2.0 


25 


15 


20 


25 


ns 

Ua 


20 


25 


15 


20 


25 

ns 

tACS 


20 


25 


15 


20 


25 

ns 

^OH 

5 


5 


4 


5 


5 


ns 

tfZ 

5/0 


5/0 


4 


★ 5 


★ 5 


ns 

tHZ 

0 

8 

0 

15/10 

0 

6 

0 

8 

0 

★ 10 

ns 

Write 

twc 

20 


25 


15 


20 


25 


ns 

tew 

15 


20 


10 


15 


20 


ns 

tAW 

15 


20 


10 


15 


20 


ns 

tAS 

0 


0 


0 


0 


0 


ns 

twp 

15 


20 


10 


15 


20 


ns 

tWR 

1.5 


3 


0 


★ 0 


★ 0 


ns 

tow 

15/20 


20/15 


8 


★ 10 


★ 12 


ns 

1 

tOH 

0 


0 


0 


0 


0 


ns 

twz 

0 

15/8 

0 

15/10 

0 

6 

0 

8 

0 

10 

ns 

tow 

0 


0 


0 


0 


0 


ns 


★ Modified specifications 
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Preliminary 


HM6708A Series — 

65536-Worcl x 4-Bit High Speed Static RAM 
■ FEATURES 

• 65536-words x 4 bit organization 

• Fully TTL compatible Input and output 

• 1.0/t HI-BICMOS process 

• + 5V single supply 

• Completely static memory 

No clock or timing strobe required 

• Low power dissipation 
Operating: 450mW (typ.) 

• Super fast 

Access time: 15/20/25 ns (max.) 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM6708AP-15 

15ns 

300 mil 24 pin 

HM6708AP-20 

20 ns 

Plastic DIP 

HM6708AP-25 

25ns 

(DP-24NC) 

HM6708AJP-15 

15ns 

300 mil 24 pin 

HM6708AJP-20 

20 ns 

Plastic SOJ 

HM6708AJP-25 

25ns 

(CP-24D) 


■ BLOCK DIAGRAM 




■ PIN ARRANGEMENT 






Ao IZ 

1 

24 

□ Vcc 

Aid 

2 

23 

□ Ai5 

A2 [Z 

3 

22 

□ Ai4 

As [Z 

4 

21 

□ Ai3 

Aa 

5 

20 

□ Ai2 

As d 

6 

19 

□ All 

Ae d 

7 

18 

Z1 AlO 

A7d 

8 

17 

□ l/Oi 

As d 

9 

16 

□ I/O2 

As d 

10 

15 

□ I/O3 

CS d 

11 

14 

□ I/O4 

Vss d 

12 

13 

□ WE 


(Top View) 



■ PIN DESCRIPTION 


Pin Name 

Function 

A 0 -A 15 

Address Input 

I/OrI/04 

Data Input/Output 

WE 

Write Enable 


Chip Select 

Vss 

Ground 

'ic_ 

Power Supply 
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HM6708A Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Rating 

Unit 

Terminal Voltage to Vss Pin 

Vt 

-0.5 to -l-7.0 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature Range 

"^opr 

0 to -1-70 

X 

Storage Temperature Range (with bias) 

"^stgCbias) 

-10 to -f- 85 

X 

Storage Temperature Range 

_ Jm _ 

-55 to +125 

X 


■ RECOMMENDED DC OPERATING CONDITIONS (OX < < 70X) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

^SS 

0.0 

0.0 

0.0 

V 

Input High (Logic 1) Voltage 

V,H 

2.2 

— 

Vcc + 0-5 

V 

Input Low (Logic 0) Voltage 

ViL 

-3.0* 

- 

0.8 

V 


*Pulse width 20ns, DC: -0.5V 

■ FUNCTION TABLE 



WE 

Mode 

Vcc Current 

I/O Pin 

Ref. Cycle 

H 

X 

Not Selected 

IsB’ IsBi 

HighZ 

- 

L 

H 

Read 

Icc»Icci 

Data Out 

Read Cycle (1) (2) 

L 

L 

Write 

IcC’Icci 

Data In 

Write Cycle (1) (2) 


■ DC AND OPERATING CHARACTERISTICS (Vcc=5.0 V± 10 %, Ta =0 to +70X) 


Item 

Symbol 

Test Conditions 

HM6708A-15 

HM6708A-20/25 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Input Leakage Current 

UmI 

Vcc=5.5V,VTN=0VtoVcr 

— 

— 

2 

— 

— 

2 

fiA 

Output Leakage Current 

IIloI 

^ = ViH.V,/o=0VtoVcc 

— 

— 

10 

— 

— 

10 

fxA 

Operating Power Supply Current 

Icc 

CS=VjL, li/o=0 mA 

— 

— 

100 

— 

— 

100 

mA 

Average Operating Current 

Icci 

min. cycle. Duty: 100% 

Il/O=0 mA 

- 

- 

140 

- 

- 

120 

mA 


ISB 

CS=V,H,V,N=V,HorV„. 

— 

— 

30 

— 

_ 

30 

mA 

Standby Power Supply Current 

ISBl 

CS>Vcc-0.2 V 

Vn^<0.2 V or Vtn> Vcc-0.2V 

- 

- 

10 

- 

- 

10 

mA 

Output Low Voltage 

VqL 

Iol=8 mA 

— 

_ 

0.4 

— 

— 

0.4 

V 

Output High Voltage 

VqH 

Ioh = -4 mA 

2.4 

— 

— 

2.4 

— 

— 

V 


■ AC CHARACTERISTICS (Vcc=5 V ± 10%, Ta=0 to +70X, unless otherwise noted.) 

• Read Cycle 


Item 

Symbol 

HM6708A-15 

HM6708A-20 

HM6708A-25 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Read Cycle Time 

Irc 

15 

— 

20 

— 

25 

- 

ns 

Address Access Time 

tAA 

— 

15 

— 

20 

- 

25 

ns 

Chip Select Access Time 

Iacs 

— 

15 

— 

20 

— 

25 

ns 

Output Hold from Address Change 

tOH 

4 

— 

5 

— 

5 

- 

ns 

Chip Selection to Output in Low Z 


4 

— 

5 

— 

5 

- 

ns 

Chip Deselection to Output in High Z 


0 

6 

0 

8 

5 

10 

ns 


NOTES: 1. This parameter is sampled and not 100% tested. 

2. Transition is measured ±200 mV from steady state voltage with specified loading in Load(B). 
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HM6708A Series 


• Write Cycle 


Item 

Symbol 

HM6708A-15 

HM6708A-20 

HM6708A-25 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Write Cycle Time 


15 

— 

20 

— 

25 

— 

ns 

Chip Selection to End of Write 

>cw 

10 

— 

15 


20 

— 

ns 

Address Valid to End of Write 

tAW 

10 

— 

15 

— 

20 

— 

ns 

Address Setup Time 

tAS 

0 

_ 

0 

_ 

0 

— 

ns 

Write Pulse Width 

twp 

10 

__ 

15 

— 

20 

_ 

ns 

Write Recovery Time 

tWR 

0 

— 

0 

— 

0 

— 

ns 

Data Valid to End of Write 

tow 

8 

_ 

10 

— 

12 

— 

ns 

Data Hold Time 

tOH 

0 

— 

0 

— 

0 

— 

ns 

Write Enable to Output in High Z 

tw72).3) 

0 

6 

0 

8 

0 

10 

ns 

Output Active from End of Write 

tow^^’ 

0 

_ 

0 


0 

— 

ns 


NOTES: 1. All write cycle timings are referenced from the last valid address to the first transitioning address. 

2. This parameter is sampled and not 100% tested, 

3. Transition is measured ±200 mV from steady state voltage with specified loading in Load(B). 


■ CAPACITANCE (Ta=25°C, f=lMHz) 


Item 

Symbol 

Max. 

Unit 

Test Condition 

Input Capacitance 

Cjn') 

6 

pF 

ViN=0V 

Output Capacitance 

C,/o») 

10 

pF 

> 

O 

II 

o 

> 


NOTES: 1, This parameter is sampled and not 100% tested. 


■ AC TEST CONDITIONS 

• Input pulse levels: Vgs to 3.0 V • Input rise and fall times: 4ns 

• Input timing reference levels: 1.5 V • Output reference levels: 1.5 V 

• Output Load: See figure 
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■ TIMING WAVEFORM 
• Read Cycle (1)0) (Z) 



tfiC 

^^ 


Address y 

<_> 

(_ 


L tAA ^ I 


L toH ^ 


n toH 

-► 



Data Out Previous Data Valid ^ 

<m> 

^ Data Valid ^ 

bx 


• Read Cycle (2)0) (3) 


CS 




Jrc 


tACS 


tLZ 


Data Out 


High Impedance 




Data Valid 



T ‘HZ , 



_ > 



Impedance 


NOTES: 1. WE is High for READ cycle. 

2. Device is continuously selected, CS = Vil- 

3. Address valid prior to or coincident with CS transition low. 


0 HITACHI 

Hitachi America, Ltd. • Hitachi Plaza • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 191 



HM6708A Series 


• Write Cycie (1) (WE Controlled) 

Address 

CS 

Din 

Dout 



CS 
V\^ 

Data In 

High impedance (2) 

- 

NOTES: 1. A write occurs during the overlap of a low CS and a low WE (twp). 

2. twR is measured from the earlier of CS or WE going high to the end of write cycle. 

3. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not 
be applied. 

4. If the CS low transition occurs simultaneously with the WE low transition or after the WE transition, the output 
buffers remain in a high impedance state. 

5. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the 
outputs must not be applied to them. 

6. Output data is the same phase of write data of this write cycle. 
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■Preliminary 


HM6708SH Series 


65,536-words x 4-Bit High Speed Static Random Access Memory 


■ FEATURES 

• 65,536-words x 4 bit organization 

• Directly TTL compatible input and output 

• 0.8 |im Hi-BiCMOS process 

• -f-5V single supply 

• Completely static memory 

• No clock or timing strobe required 

• Low power dissipation (DC) operating: 400mW typ 

. Super fast access time: 10/12ns (max) ^ ARRANGEMENT 



(CP-24D) 


■ ORDERING INFORMATION 


Type No. 

Organ¬ 

ization 

Access Time 

Package 

HM6708SHJP-10 


10 ns 

300 mil 24 pin 

HM6708SHJP-12 

64k X 4 

12 ns 

Plastic SOJ 




(CP-24D) 


■ PIN DESCRIPTION 


Pin Name 

Function 

Ao-Ai5 

Address Input 

I/O 1 -I/O 4 

Data Input/Output 

WE 

Write Enable 

CS 

Chip Select 

vss 

Ground 

Vcc 

Power Supply 

NC 

Not Connect 


HM6708SH Series 



Ao C 

1 

^ 24 

0 

0 

> 

n 

A, C 

2 

23 

n ai5 

A2 in 

3 

22 

ZD Ai4 

A3 c 

4 

21 

ZD A -13 


5 

20 

ZD Ai2 

A5 cz 

6 

19 

ZD A-11 

Ae C 

7 

18 

Z] A10 

A7 IZ 

8 

17 

Z 1/O1 

As n 

9 

16 

Z1 1 /O 2 

Ag n 

10 

15 

ZD 1/O3 

CS C 

11 

14 

Zl 1 /O 4 

Vss Z 

12 

13 

Zl WE 



(Top View) 
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HM6708SH Series 


■ TRUTH TABLE 


Input 

Output 

Mode 

Vcc Current 

Ref. Cycle 

CS 

We 

H 

X 

HighZ 

Not Selected 

ISB,ISB1 

— 

L 

H 

Dout 

Write “0” 

ICC, ICC 1 

Read Cycle (2), (3) 

L 

L 

HighZ 

Write “1” 

ICC, icci 

Write Cycle (1), (2) 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Rating 

Unit 

Supply Voltage • 

Vcc 

-0.5 to -t-7.0 

V 

Voltage on any Pin Relative to Vss 

Vt 

-0.5 to Vcc +0.5 

V 

Power Dissipation 

Pt 

1.0 

w 

Operating Temperature Range 

Tppr 

0 to +70 

°c 

Storage Temperature Range (with bias) 

Tstg (bias) 

-10to-h85 

X 

Storage Temperature Range 

Tsig 

-55 to-r 125 

°c 


Note: 1, With respect to VsS- 


Under the dc and ac specifications shown ing the Tables, this device is tested under the minimum trasverse 
air flow exceeding 500 linear feet per minute. 


■ RECOMMENDED DC OPERATING CONDITIONS (OX < Ta < 70X) 


Item 

Symbol 

Min. 

Typ 

Max. 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0.0 

0.0 

0.0 

V 

Input High Voltage 

ViH 

2.2 

— 

Vcc + 0.5 

V 

Input Low Voltage 

ViL 

-3.0l 

— 

0.8 

V 


Note: 1. Pulse width 10 ns, DC: -0.5V 


■ DC AND OPERATING CHARACTERISTICS (Vcc = 5.0V ± 10%, Vss = OV, Ta = 0 to +70°C) 


Item 

Symbol 

1, 

Test Conditions 

10 

12 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Input Leakage 

i iLi 1 

Vcc = 5.5V, VlN=0V to Vcc 

- 

- 

2 

- 

- 

2 

ma 

Output Leakage 

Current 

I'LOl 

CS = ViH or OE = Vm, WE = ViL 
ViO = OV to Vcc 

- 

- 

10 

- 


10 

ma 

Operating Power 

Supply Current 

ICC 

CS = ViL, Il/O = 0mA 

- 

60 

100 

- 

60 

100 

mA 

Average Operating 
Current 

ICCl 

15ns cycle, Ii/O = 0mA 

- 

130 

180 

- 

120 

175 

mA 

Standby Power 

Supply Current 

ISB 

CS = VlH, ViN =VlHorVlL 

- 

- 

40 

- 

- 

40 

mA 

ISBl 

CS> Vcc = 0.2V 

ViN < 0.2Vor ViN > VcC - 0.2V 



30 

- 

- 

30 

mA 

Output Low Voltage 

VOL 

lOL = 8 mA 

- 

- 

0.4 

- 

- 

0.4 

V 

Output High Voltage 

VOH 

lOH = .4mA 

2.4 

- 

- 

2.4 

- 

- 

V 


^HITACHI 

194 Hitachi America, Ltd. • Hitachi Plaza • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 



HM6708SH Series 


■ AC CHARACTERISTICS (Vcc = 5V ± 10%, Ta = 0°C to +70°C, unless otherwise noted.) 

• Read Cycle_ 


Item 

Symbol 

-10 

-12 

Unit 

Min. 

Max. 

Min. 

Max. 

Read Cycle Time 

tRC 

10 

- 

12 


ns 

Address Access Time 

tAA 

- 

10 

- 

12 

ns 

Chip Select Access Time 

tACS 

- 

10 

- 

12 

ns 

Chip Selction to Output in Low Z 

tLz'’^ 

3 

- 

4 

- 

ns 

Chip De.selection to Output in High Z 

tHZ‘’2 

0 

5 

0 

5 

ns 

Output Hold from Address Change 

tOH 

3 

- 

4 

- 

ns 


Notes; 1. This parameter is sampled and not 100% tested. 

2. Transition is measured ± 200 mV from steady state voltage with specified loading in Load (B). 


• Write Cycle 



Symbol 

-10 

-12 

Unit 


Min. 

Max. 

Min. 

Max. 

Write Cycle Time 

twc‘ 

11 

- 

12 

- 

ns 

Chip Selection to End of Write 

tew 

8 

- 

9 

- 

ns 

Address Valid to End of Write 

tAW 

10 

- 

11 

- 

ns 

Address Setup Time 

tAS 

0 

- 

0 

- 

ns 

Write Pulse Width 

tWP 

8 

- 

9 

- 

ns 

Write Recovery Time 

tWR 

0 

- 

0 

- 

ns 

Data Valid to End of Write 

tDW 

6 

- 

6 

- 

ns 

Data Hold Time 

tDH 

0 

— 

0 

— 

ns 

Write Enable to Output in High Z 

tWZ^’^ 

0 

5 

0 

6 

ns 

Output Active from End of Write 


4 

- 

4 

- 

ns 


Notes: 1. All Write Cycle timings are referenced from the last valid address to the first transitioning address. 

2. This parameter is sampled and not 100% tested. 

3. Transition is measured in ± 200 mV from steady state voltage with specified loading in Load (B). 
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HM6708SH Series 


• Capacitance (Ta = 25°C, f = IMHz) 


Parameter 

Symbol 

Max. 

Unit 

Test Conditions 

Input Capacitance 

CiNl 

6 

pF 

ViN = OV 

Input/Output Capacitance 

Cl/o' 

10 

pF 

Vi/o = OV 


Notes 1. This parameter is sampled and not 100% tested. 


■ AC TEST CONDITIONS 

• Input pulse levels: Vss to 3.0V • Input rise and fall times: 4ns 

• Input timing reference levels: 1.5V • Output reference levels: 1.5V 

• Output Load: See figure 


Output load (A) 

+5V 


Output Load (B) 
tHZ> ^iz, ^OHZ, ^OLZ, %z, & tow) 


+5V 




4800 


T 5pF* 


Note: * Including scope and jig capacitance 
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HM6708SH Series 


Write Cycle -1 



"WC 


Address ^ 

< _^ 

< 



< ^CW ^ 



V 7 

CS xWWW'j 


earn 

wamma 



tAW ^ 



< ^AS ^ 

] , twp 


ss 

WE N 

I 

_ / 

■ 



1 < ^ 

^ 1 

XXXXXXXXXXXXXXXX) 

Data Valid )< 



High Impedance 
Data Out - 


Note: I . A write occurs during the overlap of a low CS and a low WE (twp)- 


Write Cycle -2 ^ 



< ^WC ^ 


Address ^ 

< ) 

< 

Us 




CS 

■ ^ 

< Uw ^ 

^ - 

< ^WR ^ 


twP 


masasama 

1 < > 

^ tpH 


0-'" mmmxmmx >< 

WMMMM 


High Impedance 
Data Out - 


Note: I. A write occurs during the overlap of a low CS and a low WE (IWP). 
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Write Cycle - 3 “•» 2 


Address 


CS 


WE 


Data Out 


Data In 



< iwc ^ 


> 

<_> 

< 


tew 



www^ 

A\\\ 7 


7Z7Z777 



twR 


— H . I'l 






High Impedance 


High Impedance 




tow 


3^ 


[ 2 ] 




toH 


Data Valid 


High Impedance 




Notes: 1. A write occurs during the overlap of a low CS and a low WE (tWP). 

2. During this period, I/O pins are in the output state so that the input state of 
opposite phase to the outputs must not be applied. 


Write Cycle - 4 “l. 2 (qe = Clocked CS Controlled) 


Address 


CS 


WE 


Data Out 


Data In 



‘•WU 



< _._._ _ > 

c . 


o' 

1 



WWW 


y/// 

3777777 


^ Uw ^! 

^ twR ^ 


^2as-^ 


[2] 






High Impedance 


High Impedance 




tow 




[2] 




^DH 


Data Valid 


High Impedance 

M)- 


Note; 1. A write occurs during the overlap of a low CS and a low WE (twP). 
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HM6708SH Series 


Write Cycle - 5 1.2,3,4 



Notes; 1. A write occurs during the overlap of a low CS and a low WE (twp). 

2. During this period, I/O pins are output state so that the input signals of opposite phase to the outputs must not be applied. 

3. Output data is the same phase of write data of this write cycle. 

4. If CS is low during this period, I/O pins are in the output state. Then, the data input signals of opposite phase to the outputs must 
not be applied to them. 


Write Cycle - 6 2,6 



< ‘■WC ^ 


Address ^ 

<_> 

< 

Us 


Uw 



CS 


\ / 

/ 

^ ^WR ^ 


Uw 



twp 

« wwwwv 


7 

//////////// 

tLZ 


/ [ 2 ] \ High Impedance 


L/aia v_/ui 

ZZITl 

Uw 



^ , High Impedance 

Data In - - - - - 

J 



—d 

Da,ava.d ^XXXXXXXX)^ 


Notes: 1. A write occurs during the overlap of a low CS and a low WE (twP). 

2. If the CS low transition occurs after the WE low transition, output remain in a high impedance state. 
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HM6709 Series 


65536-word x 4-bit High Speed Hi-BiCMOS Static RAM 

The HM6709 Series has been converted to the HM6709A Series. The new A Series is com¬ 
pletely compatible with the non-A Series. 

Please refer to the specification comparison below to assist In your conversion. 



HM6709 1 

1 HM6709A 

Unit 

1 20 

1 25 1 

1 15 

1 20 1 

25 

min. 

max. 

min. 

max. 

min. 

max. 

min. 

max. 

min. 

max. 

DC 

IL, 


2 


2 


2 


2 


2 

liA 

ILo 


10 


10 


10 


10 


10 

fiA 

fee 


100 


100 


100 


100 


100 

mA 



120 


120 


140 


120 


120 

mA 

fsb 


30 


30 


30 


30 


30 

mA 

I.hl 


10 


10 


10 


10 


10 

mA 

V„| 


0.4 


0.4 


0.4 


0.4 


0.4 

V 

V„h 

2.4 


2.4 


2.4 


2.4 


2.4 


V 

Read 

‘rc 

20 


25 


15 


20 


25 


ns 

tAA 


20 


25 


15 


20 


25 

ns 

fACS 


20 


25 


15 


20 


25 

ns 

fOH 

5 


5 


4 


5 


5 


ns 

kz 

0 


0 


4 


★ 4 


★ 4 


ns 

fHZ 

0 

8 

0 

10 

0 

6 

0 

8 

0 

10 

ns 

tOE 

0 

10 

0 

10 

0 

7 

0 

10 

0 

10 

ns 

tOLZ 

0 


0 


0 


0 


0 

j 

ns 

Write 

twe 

20 


25 


15 


20 


25 


ns 

few 

15 


20 


10 


15 


20 


ns 

*AW _ 

15 


20 


10 


15 


20 


ns 

fAS 

0 


0 


0 


0 


0 


ns 

twp 

15 


20 


10 


15 


20 


ns 

tWR 

1.5 


1.5 


0 


★ 0 


★ 0 


ns 

fpw 

12 


15 


8 


★ 10 


★ 12 


ns 

fDH 

0 


0 


0 


0 


0 


ns 

‘wz 

0 

8 

0 

10 

0 

6 

0 

8 

0 

10 

ns 

‘OHZ 

0 

8 

0 

10 

0 

6 

0 

8 

0 

10 

ns 

fow 

0 


0 


0 


0 


0 


ns 


★ Modified specifications 
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Preliminary 


HM6709A Series — 

65536-Word x 4-Bit High Speed Static RAM 
■ FEATURES 

• 65536-words x 4 bit organization 

• Fully TTL compatible input and output 

• 1.0/im Hi-BiCMOS process 

• + 5V single supply 

• Completely static memory 

No clock or timing strobe required 

• Low power dissipation 
Operating: 450mW (typ.) 

• Super fast 

Access time: 15/20/25 ns (max.) 

OE access time: 7/10/10ns (max.) 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM6709AP-15 

15ns 

300 mil 28 pin 

HM6709AP-20 

20 ns 

Plastic DIP 

HM6709AP-25 

25ns 

(DP-28N) 

HM6709AJP-15 

15ns 

300 mil 28 pin 

HM6709AJP-20 

20 ns 

Plastic SOJ 

HM6709AJP-25 

25ns 

(CP-28DN) 


■ BLOCK DIAGRAM 




(DP-28N) 



(CP-28DN) 


■ PIN ARRANGEMENT 


o 

z 

1 

28 

□ Vcc 

Ao C 

2 

27 

□ A15 

Aid 

3 

26 

Z! Ai4 

A2 d 

4 

25 

I] Ai3 

As C 

5 

24 

U Ai2 

A4 [I 

6 

23 

I] A11 

As C 

7 

22 

□ A10 

Ae C 

8 

21 

□ NC 

Ayg 

9 

20 

□ NC 

As \Z 

10 

19 

□ l/Oi 

A9 d 

11 

18 

□ I/02 

CS d 

12 

17 

□ I/O3 

OEd 

13 

16 

2 I/O4 

vss L 

14 

15 

□ WE 


(Top View) 



■ PIN DESCRIPTION 


Pin Name 

Function 

A 0 -A 15 

Address Input 

I/O 1-1/04 

Data Input/Output 

WE 

Write Enable 


Chip Select 

OE 

Output Enable 

Vss 

Ground 

■Ycc_ 

Power Supply 
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HM6709A Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Rating 

Unit 

Terminal Voltage to Vgs Pin 

Vt 

-0.5 to +7.0 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature Range 

Topr 

0 to +70 

°C 

Storage Temperature Range (with bias) 

Tstg(bias) 

-10 to+85 

°C 

Storage Temperature Range 

_ JmSu _; 

-55 to +125 

°C 


■ RECOMMENDED DC OPERATING CONDITIONS (0°C < < 70"C) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0.0 

0.0 

0.0 

V 

Input High Voltage 

V,H 

2.2 

— 

6.0 1 

V 

Input Low Voltage 

ViL* 

-3.0 

— 

0.8 

V 


*Pulse width: 15ns, DC: -0.5V 

■ FUNCTION TABLE 



OE 

WE 

Mode 

Vcc Current 

I/O Pin 

Ref. Cycle 

H 

HorL 

HorL 

Not Selected 

IsBi 

HighZ 

— 

L 

H 

H 

Output Disabled 

Icc»Icci 

HighZ 

— 

L 

L 

H 

Read 

Icc»Icci 

Data Out 

Read Cycle (1) (2) (3) 

L 

H 

L 

Write 

Icc»Icci 

Data In 

Write Cycle (1) (2) (3) (4) 

L 

L 

L 

u 

6 

nil' 

Data In 

Write Cycle (5) (6) 


■ DC AND OPERATING CHARACTERISTICS (Vcc=5.0 V± 10%, Ta=0 to +70°C) 


Item 

Symbol 

Test Conditions 

HM6709A-15 

HM6709A-20/25 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Input Leakage Current 

Hul 

Vcc=5.5 V, ViN=0 V to Vcc 

— 

— 

2 

— 

— 

2 

fiA 

Output Leakage Current 

IIloI 

^=ViHorOE=ViH, 

WE=Vil 
^ 1/0=0 Vto Vcc 

- 

- 

10 

- 

- 

10 

fiA 

Operating Power Supply Current 

icc 

^=Vii,,Ii/o=0mA 

— 

— 

100 

— 

— 

100 

mA 

Average Operating Current 

Icci 

min. cycle. Duty: 100% 

It/o= 0 inA 

- 

- 

140 

- 

- 

120 

mA 

Standby Power Supply Current 

ISB 

^=V,H. V,N=V,HOrV,L 

__ 

— 

30 

__ 

— 

30 

mA 

ISBl 

CS>Vcc-0-2 V 

VtnsO. 2 V or Vn^>Vcc-0-2V 

— 

— 

10 



10 

mA 

Output Low Voltage 

Vql 

Ioi.=8 niA 

__ 

— 

0.4 

— 

— 

0.4 

V 

Output High Voltage 

Vqh 

IoH=--4mA 

2.4 

- 

— 

2.4 

- 

- 

V 


■ CAPACITANCE (Ta=25°C, f=lMHz) 


Item 

Symbol 

Max. 

Unit 

Test Condition 

Input Capacitance 

CiN^^ 

6 

pF 

Vtn=0V 

Output Capacitance 

__ 

10 

pF 

Vt/o=0V 


NOTES: 1. This parameter is sampled and not 100% tested. 
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HM6709A Series 


■ AC CHARACTERISTICS (Vcc=5 V ± 10%, Ta=0 to +70®C, unless otherwise noted.) 

• Read Cycle 


Item 1 

Symbol 




Unit 

Min. 


Bflil 




Read Cycle Time 


15 

IBIi 




■■■ 

ns 

Address Access Time 



mm 

|B|| 


Im 

25 

ns 

Chip Select Access Time 

HffflII 

__ 

mm 

— 




ns 

Chip Selection to Output in Low Z 


4 

— 

4 

— 

4 


ns 

Output Enable to Output Valid 

_*QE 


7 

0 


0 


ns 

Output Enable to Output in Low Z 



— 

0 

__ 

0 


ns 

Chip Deselection to Output in High Z 


0 

6 

0 

8 

0 

10 

ns 

Output Hold from Address Change 

_!cai_ 

4 

_ 

5 

__ 

5 

[ _ 

ns 


NOTES: 1 . This parameter is sampled and not 100% tested. 


2. Transition is measured ±200 mV from steady state voltage with specified loading in Load(B). 


• Write Cycle 


Item 

Symbol 

HM6709A-15 

HM6709A-20 

HM6709A-25 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Write Cycle Time 


15 


20 

— 

25 

— 

ns 

Chip Selection to End of Write 

lew 

10 

_ 

15 


20 

— 

ns 

Address Valid to End of Write 

Iaw 

10 

— 

15 

— 

20 

__ 

ns 

Address Setup Time 

Ias 

0 

_ 

0 

— 

0 

_ 

ns 

Write Pulse Width 

Iwp 

10 

_ 

15 


20 

_ 

ns 

Write Recovery Time 

IWR 

0 


0 

— 

0 

— 

ns 

Data Valid to End of Write 

low 

8 

__ 

10 

_ 

12 

— 

ns 

Data Hold Time 

tDH 

0 

— 

0 

— 

0 

— 

ns 

Write Enable to Output in High Z 

twz^^’ 

0 

6 

0 

8 

0 

10 

ns 

Output Disable to Output in High Z 


0 

6 

0 

8 

0 

10 

ns 

Output Active from End of Write 

tow^^’ 

0 


0 

— 

0 

_ 

ns 


NOTES: 1 . All write cycle timings are referenced from the last valid address to the first transitioning address. 


2. This parameter is sampled and not 100% tested. 

3. Transition is measured ±200 mV from steady state voltage with specified loading in Load(B). 

■ AC TEST CONDITIONS 

• Input pulse levels: Vgs to 3.0 V 

• Input timing reference levels: 1.5 V 

• Output Load: See figure 



• Input rise and fall times: 4ns 

• Output reference levels: 2.5 V 
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■ TIMING WAVEFORM 
• Read Cycle (1) (i) 



• Read Cycle (2) 0)(2)(3) 



• Read Cycle (3) 0)(3)(4) 



NOTES: 1.WE = Vih 

2. ^ = ViL. 

3. OE = ViL. 

4. Address valid prior to or coincident with CS transition low. 
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HM6709A Series 


• Write Cycle (1) (OE = H, WE Controlled) 



U- 


Address ^ 

< ) 





1 


5? 



sm 



L ' tAW 



« ^AS ^ 

1^ twp(1) 

WE N 

1 < > 

< r 1 


Data in mmmmmxx ——>< 



High Impedance 

Data Out - 


• Write Cycle (2) (OE = H, CS Controlled) 



twc 


Address ^ 


^ “ 


K 'as tew 

I 


CS 




1 - twp(1) 




tow ^ I 

^ toH . 


Mam xxxxxxxxxxxxxxxx > 

^ Data Valid 

sms 


High Impedance 

Data Out - 
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HM6709A Series 


• Write Cycle (3) (OE = Clocked, WE Controlled) 



Write Cycle (4) (OE = Clocked, CS Controlled) 


Address 


OE 


CS 



U-^ 


. > 

< > 

< 




mssssssm 

pTei ^ 




< tew ^ 




^ - 

\_. 

tAW ^ 

/- 

< 'WR ^ 



Data in 
Data Out 



/ 

‘////////////a 


< tow ^ 



~>d 

( Data Valid ) 

bc >< 

High Impedance 
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HM6709A Series- 

• Write Cycle (5) (OE = L, WE Controlled) 



• Write Cycle (6) (OE = L, CS Controlled) 



u __► 


Address ^ 

C _ ) 

< . 



« tew ^ 



CS 

m 

^_/ 

tAW 





twP (1) 


X XX 

k _.. 

//////////////^ 

tLZ 

4 

Impedance 


L^aia v/ui 

ir, ^‘9*^ Impedance 


< > 

tOH 



( Data Valid ^ 

xxxxxxxx: 

III . . ■ 


NOTES: 1 . A write occurs during the overlap (twp) of a low CS and a low WE. 

2. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not 
be applied. 

3. Output data is the same phase of write data of this write cycle. 

4. If the CS is low transition occurs after the WE low transition, output remain in a high impedance state. 

5. If CS is low during this period, I/O pins are in the output state. Then, the data input signals of opposite phase to the 
outputs must not be applied to them. 

6 . If CS low transition occurs simultaneously with the OE high transition or after the OE transition, output remain in 
high impedance state. 
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Preliminary 


HM6709SH Series 


65,536-words x 4-Bit High Speed Static Random Access Memory 


■ FEATURES 

• 65,536-words x 4 bit organization 

• Directly TTL compatible input and output 

• 0.8 pm Hi-BiCMOS process 

• +5V single supply 

• Completely static memory 

• No clock or timing strobe 

• Low power dissipation (DC) operating: 400mW typ 

• Super fast access time: 10/12ns (max) 

■ ORDERING INFORMATION 


Type No. 

Organ¬ 

ization 

Access Time 

Package 

HM6709SH-10 


10 ns 

300 mil 28 pin 

HM6709SH-12 

64kx4 

12 ns 

Plastic SOJ 


with OE 


(CP-28DN) 


■ PIN DESCRIPTION 


Pin Name 

Function 

Ao-Ai5 

Address Input 

I/O 1 -I/O 4 

Data Input/Output 

WE 

Write Enable 

CS 

Chip Select 

OE 

Output Enable 

Vss 

Ground 

NC 

Not Connect 


■ BLOCK DIAGRAM 
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HM6709SH Series 


■ TRUTH TABLE 


Input 


Mode 

Vcc Current 

Ref. Cycle 


WE 


H 

X 

X 

HighZ 

Not Selected 

ISB,ISB1 

- 

L 

H 

H 

HighZ 

Output Disable 

ICC, icci 

- 

L 

H 

L 

Data In 

Read 

ICC, icci 

Read Cycle (1), (2), (3) 

L 

L 

H 

Data In 

Write 

ICC, Icci 

Write Cycle (1), (2), (3), (4) 

L 

L 

L 

Data In 

Write 

ICC, Icci 

Write Cycle (5), (6) 


■ ABSOLUTE MAXIMUM RATING 


Item 

Symbol 

Rating 

Unit 

Supply Voltage! 

Vcc 

-0.5 to +7.0 

V 

Voltage on any pin relative to Vss 

Vt 

-0.5 to Vcc +0.5 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature Range 

Tppr 

0 to +70 

°C 

Storage Temperature Range (with bias) 

Tstg (bias) 

-10 to +85 

°C 

Storage Temperature Range 

Tstg 

-55 to+125 



Note: 1. With respect to VSS. 


■ RECOMMENDED DC OPERATING CONDITIONS (0°C < Ta < 70°C) 


Item 

Symbol 

Min. 

Typ 

Max. 

Unit 

Supply Voltage 

Vcc 

4.5 


5.5 

V 

Vss 



0.0 

V 

Input High Voltage 

ViH 

1.____. 1 


Vcc + 0.5 

V 

ViL 


__ 

0.8 

V 


Note: 1. Pulse width 10 ns, DC: -0.5V 


■ DC AND OPERATING CHARACTERISTICS (Vcc = 5.0V ± 10%, Vss = OV, Ta = 0°C to +70°C) 


Item 

Symbol 

Test Conditions 

-10 

-12 


iVlUI. 

TP- 

Max. 

iviiii. 

Typ. 

McIA. 


Input Leakage 

IlLlI 

Vcc = 5.5V, ViN=0V to Vcc 

- 

- 

2 

- 

- 

2 

pA 

Output Leakage 

Current 

IlLOl 

CS = VlHorOE = VlH,WE = ViL 
Vio = OV to Vcc 

- 

- 

B 

- 

^ - 

fl 

pA 

Operating Power 

Supply Current 

ICC 

^ = ViL, Il/O = 0mA 

■ 


n^nii 

B 



mA 

Average Operating 
Current 

Icci 

15ns cycle, Ii/o = 0mA 

■ 


180 

- 

120 

175 

mA 

Standby Power 

ISB 

^ = ViH, ViN =ViH or ViL 

- 

- 


- 

- 

40 

mA 

Supply Current 

ISBl 

CS> Vcc = 0.2V 

ViN < 0.2Vor ViN > VcC = 0.2V 

- 

- 

30 

- 

- 

30 

mA 

Output Low Voltage 

VOL 

lOL = 8 mA 

- 

- 

0.4 

- 

- 

0.4 

V 

Output High Voltage 

VOH 

lOH = .4mA 

D 

- 

- 

2.4 

- 

- 

V 
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HM6709SH Series 


■ AC CHARACTERISTICS (Vcc = 5V ± 10%, Ta = 0°C to +70°C, unless otherwise noted.) 

• Read Cycle_ 


Item 

Symbol 

- 

10 

-12 

Unit 

Min. 

Max. 

Min. 

Max. 

Read Cycle Time 

tRC 

10 

- 

12 

- 

ns 

Address Access Time 

tAA 

- 

10 

- 

12 

ns 

Chip Select Access Time 

tACS 

- 

10 

- 

12 

ns 

Chip Selection to Output in Low Z 

tLz‘’2 

3 

- 

4 

- 

ns 

Output Enable to Output Valid 

tOE 

- 

5 

- 

6 

ns 

Output Enable to Output in Low Z 

tOLZ^’^ 

0 

- 

0 

- 

ns 

Chip Deselection to Output in High Z 

tHZ‘’2 

0 

5 

0 

5 

ns 

Output Hold from Address Change 

tOH 

3 

- 

4 

- 

ns 


Notes: 1. This parameter is sampled and not 100% tested. 

2. Transition is measured ± 200 mV from steady state voltage with specified loading in Load (B). 


• Write Cycle 


Item 

Symbol 

-10 

-12 

Unit 

Min. 

Max. 

Min. 

Max. 

Write Cycle Time 

twc^ 

11 

- 

12 

- 

ns 

Chip Selection to End of Write 

tew 

8 

- 

9 

- 

ns 

Address Valid to End of Write 

tAW 

10 

- 

11 

- 

ns 

Address Setup Time 

tAS 

0 

- 

0 

- 

ns 

Write Pulse Width 

tWP 

8 

- 

9 

- 

ns 

Write Recovery Time 

tWR 

0 

- 

0 

- 

ns 

Data Valid to End of Write 

tDW 

6 

- 

6 

- 

ns 

Data Hold Time 

tDH 

0 

- 

0 

- 

ns 

Write Enable to Output in High Z 

twz2’3 

0 

5 

0 

6 

ns 

Output Disable to Output in High Z 

tOHz2’3 

0 

6 

0 

6 

ns 

Output Active from End of Write 

tOw2’3 

4 

- 

4 

- 

ns 


Notes: 1. All Write Cycle timings are referenced from the last valid address to the first transitioning address. 

2. This parameter is sampled and not 100% tested. 

3. Transition is measured in ± 200 mV from steady state voltage with specified loading in load (B). 
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HM6709SH Series 


• Capacitance 


Item 

Symbol 

Max. 

Unit 

Test Condition 

Input Capacitance 

Cin^ 

6 

pF 

> 

o 

II 

z 

> 

Input/Output Capacitance 

Cl/o' 

10 

pF 

Vi/o = ov 


■ AC CHARACTERISTICS (Vcc = 5V ± 10%, Ta = to 70°C) 

Test Conditions 

• Input pulse levels: Vss to 3.0V • Input rise and fall times: 4ns 

• Input timing reference levels: 1.5V • Output reference levels: 1.5V 

• Output Load: See figure 


Output load (A) 


Output Load (B) 

(for tnz. ttz, toHz, toLZ, twz, & tow) 


+5V 


+5V 




Note: * Including scope and jig capacitance 
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WE 


Data In 


Data Out 



p 


^ H t ni 

I 1 _ 


_ 7 

■ 


XXXXXXXXXXXXXXXX^ 

^ Data Valid 

wmmmm 


High Impedance 


Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 


I WRITE CYCLE (2)1 (OE = H, CS Controlled) 


Address 

CS 

Data In 

Data Out 



High Impedance 


Notes: I. A write occurs during the overlap of a low CS and a low WE (twp). 


^HITACHI 

214 Hitachi America, Ltd. • Hitachi Plaza • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 







■ WRITE CYCLE (3)1.2 (OE = Clocked, WE Controlled) 



Notes: I. A write occurs during the overlap of a low CS and a low WE (twp). 

2. During this period, I/O pins are in the output state so that the input state of 
opposite phase to the outputs must not be applied. 


■ WRITE TIMING WAVEFORM (4)1.2 (qe = Clocked CS Controlled) 



Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
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HM6709SH Series 


■ WRITE CYCLE (5)1.2.3,4 (OE = L, WE Controlled) 



Notes: I. A write occurs during the overlap of a low CS and a low WE (twp). 

2. During this period, I/O pins are output state so that the input signals of 
opposite phase to the outputs must not be applied. 

3. Output data is the same phase of write data of this write cycle. 

4. If CS is low during this period, I/O pins are in the output state. Then, the data 
input signals of opposite phase to the outputs must not be applied to them. 


■ WRITE CYCLE (6)1.2,3,4 (qe = L, CS Controlled) 





Address ^ 

<_... _ _ _> 


^AS 


tew 



CS 


N_^ 

Uw 

/ 

twR 




^WP 

* wwwwv 

s\\' 

\ 7 

V////////// 

tiz 


/. [2] High Impedance 


L^aia vyui - 

tow 



^ , . High Impedance 

Data In -2- z - 



—Da„v,.d mxxxxxx)^ 


Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 

2. If the CS low transition occurs after the WE low transition, output remain in a high impedance state. 
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HM6207H Series- 

262144-Word x 1-Blt High Speed CMOS Static RAM 

The Hitachi HM6207H is a high speed 256l< static RAM orga¬ 
nized as 256k-word x 1 bit. It realizes high speed access time (25/ 

35 ns) and low power consumption, employing CMOS process 
technology and high speed circuit designing technology. It is most 
advantageous wherever high speed and high density memory is 
required. 

The HM6207H is packaged in the industry standard 300-mil, 24- 
pin, plastic DIR The HM6207H is also available in a 300-mil, 24-pin 
plastic SOJ package for high density mounting. The low power 
versions are ideal for battery backed systems. 

Features 

• Single 5 V supply and high density 24-pin package 

• High speed 

Access time: 25/35 ns (max.) 

• Low power 

Active: 300 mW (typ.) 

Standby: 100 /^W (typ.) 

30 fi\N (typ.) (L-version) 

• Completely static memory requires 

No clock or timing strobe requires 

• Equal access and cycle time 

• All inputs and outputs TTL compatible Arrangement 

• Capability of battery back up operation (L-version) 

Ordering Information 

Type No. Access Time Package 


HM6207HP-25 25 ns 300-mil 

HM6207HP-35 _ 35 ns 24-pin 

HM6207HLP-25 25 ns plastic DIP 

HM6207HLP-35 _35_ns_ (DP-24NC) 

HM6207HJP-25 25 ns 300-mil 

HM6207HJP-35 _ 35 ns 24-pin 

HM6207HJLP-25 25 ns Plastic SOJ 

HM6207HJLP-35 35 ns (CP-24D) 


Pin Description 

Pin Name Function 

_ AO - A17 Address 

Dirt_ Data input 

Pou t _ _ Data output 

CS _ Chip select 

WE _ Writc_ enable 

Vcc __Power supply 

Vss Ground 
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HM6207H Series 


Block Diagram 



Function Table 


WE 

Mode 

Vcc Current 

I/O Pin 

Ref. Cycle 

H 

X 

Not selected 

ISB,ISBl 

High-Z 

— 

L 

H 

Read 

Icc 

Dout 

Read cycle 

L 

L 

Write 

Icc 

High-Z 

Write cycle 


Note: X means don't care. 


Absolute Maximum Ratings 


Item 

Symbol 

Value 

Unit 

Voltage on any pin relative to Vss 

Vin 

-0.5*’ to +7.0 

V 

Power dissipation 

r 1 

i.O 

W 

Operating temperature range 

Topr 

0 to +70 

^^C 

Storage temperature range 

Tstg 

-55 to +125 

°C 

Storage temperature range under bias 

Tbias 

—10 to +85 

‘^C 


Note: *1. Vin min = -2.5 V for pulse width < 10 ns. 
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HM6207H Series 


Recommended DC Operating Conditions (Ta = 0 to -t-70°C) 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Supply voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input high (logic 1) voltage 

Vm 

2.2 

— 

6.0 

V 

Input low (logic 0) voltage 

ViL 

-0.5*’ 

— 

0.8 

V 


Note: *1. Ve. min =-2.0 V for pulse width :S 10 ns. 


■ DC Characteristics da = 0 to -f-70°c. Vcc = 5 v ± 10%, Vss = 0 V) 


Item 

Symbol 

Min. 

Typ.*' 

Max. 

Unit 

Test Conditions 

Input Leakage Current 

Uul 

- 

- 

2.0 

/^A 

Vcc = Max. 

Vin = VsstoVee 

Output Leakage Current 

UloI 

- 

- 

10.0 

HA 

CS = V,H 

Vi/o = '^ss to Vcc 

Operating Power Supply Current 

Icc 

- 

60 

100 

mA 

CS = V|L, I|/o ~ 0 mA, 

Min. Cycle, Duty = 100% 

Standby Power Supply Current 

IsB 

- 

15 

30 

mA 

« = V,H. Min. Cycle 

Standby Ptwer Supply Current 

‘‘H ’ Version 

ISB 

- 

20 

40 

mA 

Standby Power Supply Current (1) 

ISBI 

- 

20 

2000 

fiA 

CS > Vcc-0,2 V 
0V<Vi„<0.2Vor 

Vin > Vcc - 0.2V 

Standby Power Supply Current (1) 

L-Version 

I.SBI 

- 

6 

100 

mA 

Output Low Voltage 

VoL 

- 

- 

0.4 

V 

I()L ~ 8 mA 

Output High Voltage 

VOH 

2.4 

- ^ 

- 

V 

loH = -‘^•0 mA 


Note: *1. Typical limits arc at = 5.0 V, Tj, = +25°C and specified loading. 


Capacitance (Ta = 25 '=C, f = iMHz)'‘ 

Item Symbol 

Min 

Max 

Unit 

Test Conditions 

Input capacitance Cin 

— 

6 

PF 

l> 

o 

II 

'.S 

> 

t 

Output capacitance Gout 

— 

10 

pF 

Vout = 0 V 

Note: ♦!. This parameter is sampled and not 100% tested. 


AC Characteristics (Ta = 0 to +70®C, Vcc = 5 V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: Vss to 3.0 V • Input and output timing reference levels :1.5V 

• Input rise and fall times: 5 ns • Output load: See Figures 
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HM6207H Series 


Read Cycle 


Item 

Symbol 

1 HM6207H-25 

1 HM6207H-35 

Unit 

Min. 

Max. 

Min. 

Max. 

Read Cycle Time 

tRC 

25 

— 

35 

_ 

ns 

Address Access Time 

Ua 

— 

25 

— 

35 

ns 

Chip Select Access Time 

‘acs 

_ 

25 

__ 

35 

ns 

Output Hold From Address Change 

tOH 

5 

— 

5 

_ 

ns 

Chip Selection to Output in Low-Z 

tLZ*l 

5 

_ 

5 

_ 

ns 

Chip Deselection to Output in High-Z 


0 

12 

0 

20 

ns 

Chip Selection to Power Up Time 

tpu 

0 

— 

0 

— 

ns 

Chip Selection to Power Down Time 

tpD 

— 

15 

- 

25 

ns 


Note: *1 Transition is measured ±200 mV from steady state voltage with Load (B). This parameter is sampled and not 100% tested. 


Read Timing Waveform (1) 






Address ^ 

_ ) 



toH 



toM 




Dout ^ 

^ Data Invalid ^ 

^ Data Valid ^ 

(X 

1 




Read Timing Waveform (2) 





\ 

\_ ___ __. / 

X . 

w . .1 

^ ^ACS 


^ 1 

n 

1/" ... ... \ 

^ Data V'alid 

L _ _ Hiffh 



tpv j 

IPD 

Impedance 

50",. 


\_ 


Notes; ♦!. WE is high for read cycle. 

*2. Device is continuously selected, CS = Vil. 

*3. Address valid prior to or coincident with CS transition low. 
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Write Cycle 


HM6207H Series 


Item 

Symbol 

Min. 

Max. 

Min. 

Write Cycle Time 

twc 

25 

— 

35 

Chip Selection to End of Write 

^CW 

20 

__ 

30 

Address Valid to End of Write 

Uw 

20 

— 

30 

Address Setup Time 

Us 

0 

— 

0 

Write Pulse Width - 

“H” Version 

twp 

20 

- 

30 

25 

Write Recovery Time 

twR 

3 

_ 

3 

Data Valid to End of Write 

tow 

15 

— 

20 

Data Hold Time 

tOH 

0 

— 

0 

Write Enabled to Output in High-Z 

twz*’ 

0 

8 

0 

Output Active From End of Write 

tow*’ 

0 

— 

0 


HM6207H-35 
lin^ I Max. 


Note; *1 Transition is measured ±200 mV from high impedance voltage with Load (B). This parameter is ampled and not 100% tested 


Write Timing Waveform (1) (WE Controlled) 
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HM6207H Series 


Write Timing Waveform (2) (CS Controlled) 



Notes: I. A write occurs during the overlap of a lo w CS and a low WE. 

* 2 . twR is_^asured from the earlier of CS or WE going high to the end of write cycle. 

*3. If the CS low transition occurs simultaneously with the WE low transition or after the WE transition, the output buffers remain 
in a high impedance state. 

♦4. Doul is the same phase of write data of this write cycle, if tw* is long enough. 


Low Vec Data Retention Characteristics (Tg = 0 to +70®C) 
These characteristics are guaranteed only for L-version. 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Conditions 

Vcc for data retention 

Vdr 

2.0 

— 

— 

V 

Vcc-0.2 V. 

Vin > Vcc - 0.2 V or 

0 V < Vin < 0.2 V 

Data retention current 

ICCDR 

— 

1 

50*2 

pA 

Chip deselect to data retention time 

tCDR 

0 

— 

— 

ns 

Operation recovery time 

tR 

tRC*l 

— 

~ 

ns 

Notes; *1. tRc= read cycle lime. 

♦2. Vcc = 3.0 V. 


Low Vcc Data Retention Timing Waveform 
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HM6707 Series 


262144-word x 1-bit High Speed Hi-BiCMOS Static RAM 

The HM6707 Series has been converted to the HM6707A Series. The new A Series is completely 
compatible with the non-A Series. 

Please refer to the specification comparison below to assist in your conversion. 



HM6707 

HM6707A 

Unit 

1 20 

1 25 

1 15 1 

1 20 

1 25 1 

1 

min. 

max. 

min. 

max. 

min. 

max. 

min. 

max. 

min. 

max. 

DC 

IL, 


2 


2 


2 


2 


2 

(lA 

ILo 


10 


10 


10 


10 


10 

fiA 

fee 


100 


100 


100 


100 


100 

mA 

Iccl 


120 


120 


140 


120 


120 

mA 

Isb 


30 


30 


30 


30 


30 

mA 

I,hi 


10 


10 


10 


10 


10 

mA 

Vol 


0.4 


0.4 


0.4 


0.4 


0.4 

V 

Voh 

2.4 


2.4 


2.4 


2.4 


2.4 


V 

Read 

^RC 

20 


25 


15 


20 


25 


ns 

tAA 


20 


25 


15 


20 


25 

ns 

Ucs 


20 


25 


15 


20 


25 

ns 

k)H 

5 


5 


4 


5 


5 


ns 

tLZ 

5/0 


5/0 


4 


★ 5 


★ 5 


ns 

^HZ 

0 

8 

0 

15/10 

0 

6 

0 

8 

0 

★ 10 

ns 

Write 

fwc 

20 


25 


15 


20 


25 


ns 

few 

15 


20 


10 


15 


20 


ns 

fAW 

15 


20 


10 


15 


20 


ns 

lAS 

0 


0 


0 


0 


0 


ns 

twp 

15 


20 


10 


15 


20 


ns 

tWR 

1.5 


3 


0 


★ 0 


★ 0 


ns 

tow 

15/12 


20/15 


8 


★ 10 


★ 12 


ns 

fDH 

0 


0 


0 


0 


0 


ns 

fwz 

0 

15/8 

0 

15/10 

0 

6 

0 

8 

0 

10 

ns 

tOHZ 

1 _0 


0 


0 


0 


0 


ns 


★ Modified specifications 
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HM6707A Series 


262144-Word x 1-Bit High Speed Static RAM 
■ FEATURES 

• 262144-words x 1 bit organization 

• Fully TTL compatible input and output 

• I.Opt Hi-BiCMOS process 

• -f 5V single supply 

• Completely static memory 

No clock or timing strobe required 

• Low power dissipation 
Operating: 450mW typ. 

• Super fast 

Access time: 15/20/25ns (max.) 


■ ORDERING INFORMATION 


HM6707AP-15 

15ns 

300 mil 24 pin 

HM6707AP-20 

20ns 

Plastic DIP 

HM6707AP-25 

25ns 

(DP-24NC) 

HM6707AJP-15 

15ns 

300 mil 24 pin 

HM6707AJP-20 

20ns 

Plastic SOJ 

HM6707AJP-25 

25ns 

(CP-24D) 


■ BLOCK DIAGRAM 



■ FUNCTION TABLE 



WE 

Mode 

Output 

Vcc Current 

H 

X 

Not Selected 

HighZ 

IsB’ ISBl 

L 

H 

Read 

E>out 

lcc» Icci 

L 

L 

Write 

HighZ 

icC’ Icci 
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HM6707A Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Rating 

Unit 

Terminal Voltage to Vgs Pin 

Vt 

-0.5 to +7.0 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature Range 

"Popr 

0 to -1-70 ^ 


Storage Temperature Range (with bias) 

Tstutbias) 

-10 to -h85 


Storage Temperature Range 

_IslE_ 

-55 to -f 125 



■ RECOMMENDED DC OPERATING CONDITIONS (Ta=Oto +70°C) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0.0 

0.0 

0.0 

V 

Input High Voltage 

VlH 1 

2.2 

— 

Vcc + 0.5 

V 

Input Low Voltage 

ViL 

-3.0* 

— 

0.8 

V 


NOTE: Pulse width 20ns, DC; -0.5 V 


■ DC AND OPERATING CHARACTERISTICS (Vcc=5.0 Vd= 10%, Ta=0 to 70°C) 


Item 

Symbol 

Test Conditions 

HM6707A-15 

HM6707A-20/25 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Input Leakage Current 

liql 

Vcc=5.5V,V,N=0VtoVf:c 

— 

— 

2 

— 

— 

2 

liA 

Output Leakage Current 

llfol 

CS=ViH,VouT=OVtoVcc 

— 

— 

10 

— 

— 

10 

fiA 

Operating Power Supply Current 

icc 

CS=ViL, IoiJT=0 mA 

— 

— 

100 

— 

_ 

100 

mA 

Average Operating Current 

Icci 

min. cycle, Duty: 1(X)%, 

IoUT=0mA 

- 

- 

140 

- 

- 

120 

mA 


ISB 

CS=ViH, ViN=ViH or VjL 

— 

— 

30 

— 

— 

30 

mA 

Standby Power Supply Current 

ISBl 

CS>Vcc-0.2 V 

Vtn< 0.2 V or Vtn^V cr-0.2 V 

- 

- 

10 

- 

- 

10 

mA 

Output Low Voltage 

Voi, 

IOL=8mA 

— 

— 

0.4 

— 

— 

0.4 

V 

Output High Voltage 

VoH 

IOH=-4mA_ 

2.4 

— 

— 

2.4 

— 

— 

V 


■ AC CHARACTERISTICS (Vcc=5 Vd= 10%, Ta=0‘’C to 70°C, unless otherwise noted.) 

• Read Cycle 


Item 

Symbol 

1 HM6707A-15 

1 HM6707A-20 

HM6707A-25 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Read Cycle Time 

tRC 

15 

— 

20 

_ 

25 

— 

ns 

Address Access Time 

Iaa 

— 

15 

— 

20 

— 

25 

ns 

Chip Select Access Time 

IaCS 

— 

15 

— 

20 

— 

25 

ns 

Output Hold from Address Change 

tOH 

4 

— 

5 

— 

5 

— 

ns 

Chip Selection to Output in Low Z 

tLZ^^’ 

4 

-- 

5 

— 

5 

— 

ns 

Chip Deselection to Output in High Z 

to'*- 

0 

6 

0 

8 

0 

10 

ns 


NOTES: 1. This parameter is sampled and not 100% tested. 

2. Transition is measured ±200 mV from steady state voltage with specified loading in Load(B). 
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HM6707A Series 


• Write Cycle 


Item 

Symbol 

HM6707A-15 

HM6707A-20 

HM6707A-25 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Write Cycle Time 


15 

— 

20 

— 

25 

_ 

ns 

Chip Selection to End of Write 

lew 

10 

— 

15 

— 

20 

— 

ns 

Address Valid to End of Write 

Iaw 

10 

— 

15 

— 

20 

— 

ns 

Address Setup Time 

Ias 

0 

— 

0 

— 

0 

— 

ns 

Write Pulse Width 

iwp 

12 

— 

15 

— 

20 


ns 

Write Recovery Time 

IWR 

0 

_ 

0 

— 

0 

_ 

ns 

Data Valid to End of Write 

‘dw 

10 

— 

10 

— 

12 

__ 

ns 

Data Hold Time 

tDH 

0 

— 

0 

— 

0 

— 

ns 

Write Enable to Output in High Z 

twz2).3) 

0 

6 

0 

8 

0 

10 

ns 

Output Active from End of Write 

tow2)’3) 

0 

_ 

0 


0 


ns 


NOTES: 1. All write cycle timings are referenced from the last valid address to the first transitioning address. 

2. This parameter is sampled and not 100% tested. 

3. Transition is measured ±200 mV from steady state voltage with specified loading in Load(B). 


■ CAPACITANCE (Ta=25°C, f=lMHz) 


Item 

Symbol 

Max. 

Unit 

Test Condition 

Input Capacitance 

ClN» 

6 

pF 

> 

o 

1! 

> 

Output Capacitance 

CoUT*^ 

10 

pF 

VouT=0V 


NOTES: 1. This parameter is sampled and not 100% tested. 


■ AC TEST CONDITIONS 

• Input pulse levels: Vss to 3.0 V 

• Input timing reference levels: 1.5 V 

• Output Lxiad: See figure 


• Input rise and fall times: 4ns 

• Output reference levels: 1.5 V 
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■ TIMING WAVEFORM 
• Read Cycle (1) (1) 


HM6707A Series 





Address ^ 

c ___ ...^ 

< 


L 'aa ^ I 

, 1 


1^ ‘oh 




Data Out Previous Data Valid ^ 

<xm> 

^ Data Valid 


Read Cycle (2) (2) 


CS 


Data Out 


tRC 




Jacs 


_tLZ(3L_^ 


High Impedence 






tHZO) 


Data Valid 


> 


High 

Impedence 


NOTES: 1. WE is high and CS is low for READ cycle. 

2. Addresses valid prior to or coincident with CS transition low. 

3. Transition is measured ±2(X)mV from steady state voltage with specified loading in Load B. 
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HM6707A Series 


• Write Cycie (1) (WE Controlled) 



NOTES: 1. Transition is measured ±200mV from steady state voltage with specified loading in Load B. 

2. If CS goes high simultaneously with WE high, the output remains in a high impedance state. 


• Write Cycle (2) (55 Controlled) 


Address 

GS 

Data In 

Data Out 



NOTES: 1. Transition is measured ±200mV from steady state voltage with specified loading in Load B. 
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Preliminary 


HM62932 Series 


32,768-Word x 9-Bit High Speed CMOS Static Ram 


■ FEATURES 

• High speed: fast access time 15/20 ns (max) 

• Low Power 

Standby: 15|iW (typ.) (L-version) 

Operation: 350mW (typ.) 

• Single 5V supply 

• Completely static memory 

No clock or timing strobe required 

• Equal access and cycle times 

• Common data input and output—Three 
state output 

• Directly TTL compatible—All inputs and outputs 


■ ORDERING INFORMATION 


Type No. 

Access 

Package 

HM62932JP-15 

15 ns 


HM62932JP-20 

20 ns 

300 mil 32 pin 

HM62932LJP-15 

15 ns 

Plastic SOJ 

HM62932LJP-20 

20 ns 

(CP-32DN) 



(CP-32DN) 


■ PIN ARRANGEMENT 


HM62932 Series 




NC 

□ 

1 

^ 32 

Vcc 

NC 

c 

2 

31 

Z] A -14 

As 

c: 

3 

30 

□ CS 2 

At 

c 

4 

29 

□ ^ 

Ae 

[I 

5 

28 

HI Ai3 

As 

c: 

6 

27 

□ Ag 

A4 

c 

7 

26 

H A10 

As 

c 

8 

25 

ZD A11 

As 

c 

9 

24 


Ai 

c 

10 

23 

HI Ai2 

Ao 

□ 

11 

22 

□ 

I/O1 

c 

12 

21 

□ I /09 

I/O2 

c 

13 

20 

□ I/Os 

I/O3 

c 

14 

19 

□ 1/07 

I/O4 

c 

15 

18 

□ l/Oe 

Vss 

c 

16 

17 

□ I/O5 



(Top View) 



■ PIN DESCRIPTION 


Pin Name 

Function 

A(>-Ai4 

Address 

I/O 1 -I/O 9 

Data Input/Output 

CSi 

Chip Select 1 

CS2 

Chip Select 2 

We 

Write Enable 

OE 

Output Enable 

Vcc 

Power Supply 

Vss 

Ground 
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HM62932 Series 


■ BLOCK DIAGRAM 





Standby ISB, ISBl 


Standby 
Output Disable 




Read Cycle 1,2,3 


Write 


ICC 


Din 


Write Cycle 1 



Note: X: H or L 
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HM62932 Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Supply Voltage 1 

Vcc 

- 0.52 + 7.0 

V 

Voltage on any pin relative to Vss^ 

Vt 

-0.5 2 to Vcc + 0.5 

V 

Power Dissipation 

Pt 

1.0 

w 

Operating Temperature Range 

Topr 

0 to +70 

°c 

Storage Temperature 

Tstg 

-55 to+125 

°c 

Storage Temperature Under Bias 

Tbias 

-10 to +85 

°c 


Note: 1. With respect to Vss 

2. VCC and Vt min = -2,5 V for pulse width 10ns 


■ RECOMMENDED DC OPERATING CONDITIONS (Ta = 0 to +70°C) 


Item 

Symbol 

Min. 

Typ 

Max. 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input High (Logic 1) Voltage 

ViH 

2.2 

— 

Vcc + 0.5 

V 

Input Low (Logic 0) Voltage 

ViL 

-0.5' 

— 

0.8 

V 


Note: l.ViL min = -2.0V for pulse width 10ns. 


■ DC CHARACTERISTICS (Ta = 0 to +70°C, Vcc = 5V ± 10%, Vcc = OV) 


Item 

Symbol 

Min. 

Typ' 

Max. 

Unit 

Test Conditions 

Input Leakage Current 

|lLll 

— 

— 

2.0 

pA 

Vcc =5.5V., Vin = VsS to VcC 

Output Leakage Current 

IlLol 

— 

— 

2.0 

pA 

Output Disable 

Vi /0 = Vss to Vcc 

Operating VcC Current 

ICC 

— 

70 

TBD 

mA 

=ViL 

lout = 0 mA, min. cycle 

Standby VcC Current 

ISB 

— 

30 

TBD 

mA 

CS] = ViH, min cycle 

Standby VcC Current (1) 

ISBl 

— 

0.02 

2.0 

mA 

*2 

(L-version) 

— 

0.003 

0.1 

Output Low Voltage 

VOL 

— 

— 

0.4 

V 

lOL = 8 mA 

Output High Voltage 

VOH 

2.4 

— 

— 

V 

lOH = -4.0 mA 


Note: 1. Typical limits are at VcC = 5.0 V, Ta = 25°C and specified loading. 

2. Vcc -0.2V, OV Vin 0.2V or VcC -0.2V Vin 


■ CAPACITANCE (Ta = 25“C, f = 1.0 MHz)' 


Item 

Symbol 

Min 

Typ. 

Max. 

Unit 

Test Conditions 

Input Capacitance 

Cin 

— 

— 

6 

pF 

Vin = OV 

Output Capacitance 

Cout 

— 

— 

10 

pF 

Vi/0 = OV 


Note: 1. This parameter is sampled and not 100% tested.5 
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HM62932 Series 


■ AC CHARACTERISTICS (Ta = 0 to +70°C, Vcc 5V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: Vss to 3.0V 

• Input rise and fall times: 4ns 

• Input and Output timing reference levels: 1.5V 

• Output load: See figures 


+5V 


480Q 


□out o- 


255Q 


i 30pF* 


Output Load (A) 

* Including scope & jig. 


+5V 


480Q 


Dout 


255Q 


T 5pF* 


/TZ 

Output Load (B) 

(for tQHz, tcLz, "twHZ & tow) 


■ READ CYCLE 


Item 

Symbol 

HM62932-15 

HM62932-20 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

tRC 

15 

— 

20 

— 

ns 

Address Access Time 

tAA 

— 

15 

— 

20 

ns 

Chip Select Access Time 

tcoi 

— 

15 

— 

20 

ns 

tC02 

— 

7 

— 

10 

ns 

Chip Selection to Output in Low-Z 

tCLZl * 

3 

— 

3 

__ 

ns 

tCLZ2^ 

0 

— 

0 

__ 

ns 

Output Enable to Output Valid 

tOE 

— 

7 

— 

10 

ns 

Output Enable to Output in Low-Z 

tOLZ^ 

0 

— 

0 

_ 

ns 

Chip deselection to Output in High-Z 

tCHZl,tCHZ2*^ 

0 

7 

0 

10 

ns 

Chip Disable to Output in High-Z 

tOHZ^ 

0 

7 

0 

10 

ns 

Output Hold from Address Change 

tOH 

3 

— 

3 


ns 
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HM62932 Series 


■ WRITE CYCLE 


Parameter 

Symbol 

1 HM62932-15 

HM62932-20 | 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time 

twc 

15 

— 

20 

— 

ns 

Chip Selection to End of Write 

tew 

10 

— 

12 

— 

ns 

Address Valid to End of Write 

tAW 

13 

— 

15 

— 

ns 

Address Setup Time 

tAS 

0 

— 

0 

— 

ns 

Write Pulse Width 

tWP 

10 

— 

12 

— 

ns 

Write Recovery Time 

tWR 

0 

— 

0 

— 

ns 

Output Disable to Output in High-Z 

tOHZ^ 

0 

7 

0 

10 

ns 

Write to Output in High-Z 

tWHZ^ 

0 

7 

0 

10 

ns 

Data to Write Time Overlap 

tDW 

8 

— 

10 

— 

ns 

Data Hold From Write Time 

tDH* 

0 

— 

0 

— 

ns 

Output Active from End of Write 

tow* 

3 

_ 

3 

— 

ns 


■ WRITE TIMING WAVEFORM (1) 


Address 


CS1 

CS2 

OE 

WE 


Dout 


Din 
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HM62932 Series 


■ WRITE TIMING WAVEFORM (2)*^ 


Address 

CSi 

CS2 

WE 

Dout 

Din 



Notes: 1. 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 

9. 

10 . 


Transition is measured ± 200 mV from high impedance voltage with Load (B). This parameter is sampled and not 100% tested. 

A write occurs during the overlap (tWP) of a low CS i, a high CS2, and a low WE. 

tWR is measured from the earlier of CSl or WE going high or CS2 going low to the end of write cycle. 

During this period, I/O pins are in the output state so that the input signals of the opposite phase to outputs must not be applied. 
If the CS 1 low or CS2 high transition occurs simultaneously with the WE low transitions or after the WE transition, output 
remain in a high impedance state. 

OE is continuously low, (OE = Vil) 

Dout is the same phase of write data of this write cycle. 

Dout is read data of next address. 

If CS 1 is low and CS2 high during this period, I/O pins are in the output state. Then the data input signals of opposite phase to 
the outputs must not be applied to them. 

WE or CS 1 must be high during all address transitions except when device is disable with CS i or CS2. 
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HM62932 Series 


■ LOW VCC DATA RETENTION CHARACTERISTICS (Ta = 0 to +70°C) 
This characteristic is guaranteed only for L version. 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Conditions 

Vcc for Data Retention 

Vdr 

— 

— 

— 

V 

CSi Vcc-0.2V, 

Vin Vcc -0.2V or 

OV Vin 0.2V 

Data Retention Current 

ICCDR 

— 

2 

501 

pA 

Chip Deselect to 

Data Retention Time 

tCDR 


__ 

— 

ns 

Operation Recovery Time 

tR 

1 5 1 

__ 

— 

ms 


Note: l.Vcc = 3.0V 


■ LOW Vcc DATA RETENTION TIMING WAVEFORM 
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Preliminary 


HM62D932 Series 


32,768-Word x 9-Bit High Speed CMOS Static Ram with Address Latch 


■ FEATURES 

• High speed: fast access time 15/20 ns (max.) 

• Low Power 

Standby: 15|iW (typ.) (L-version) 

Operation: 350mW (typ.) 

• Single SV supply 

• Address Latch 

• Common data input and output—Three 
state output 

• Directly TTL compatible—All inputs and outputs 


■ ORDERING INFORMATION 


Type No. 

Access 

Package 

HM62D932JP-15 

15 ns 


HM62D932JP-20 

20 ns 

300 mil 32 pin 

HM62D932LJP-15 

15 ns 

Plastic SOJ 

HM62D932LJP-20 

20 ns 

(CP-32DN) 



(CP-32DN) 


■ PIN ARRANGEMENT 


HM62D932 Series 




ALE 

[I 

1 

^ 32 

U 

< 

0 

0 

NC 

c 

2 

31 

m ai4 

As 

c 

3 

30 

□ CS 2 

A? 

c 

4 

29 

□ ^ 

Ae 

[I 

5 

28 

Z] Ai3 

As 

□ 

6 

27 

□ Ag 

A4 

□ 

7 

26 

HI A 10 

As 

c: 

8 

25 

□ a„ 


c 

9 

24 

□ OE 

Ai 

□ 

10 

23 

HI Ai 2 

Ao 

c 

11 

22 

□ 

l/Oi 

c 

12 

21 

□ I /09 

I/O 2 

c 

13 

20 

□ l/Og 

I/O 3 

c 

14 

19 

□ I/O 7 

I/O 4 

c 

15 

18 

□ l/Oe 

Vss 

c 

16 

17 

□ I /05 



(Top View) 



■ PIN DESCRIPTION 


Pin Name 

Function 

A 0 -A 14 

Address 

ALE 

Address Latch Enable 

I/O 1 -I/O 9 

Data Input/Output 

^1 

Chip Select 1 

CS^2 

Chip Select 2 

We 

Write Enable 

OE 

Output Enable 

vcc 

Power Supply 

Vss 

Ground 
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HM62D932 Series 


■ BLOCK DIAGRAM 


Ai4 

Ai3 

Ai2 

As 

At 

As 

As 

A4 

As 

1/01 


I/09 

WE 

oi" 

ALE 

CSi 



Aq Ai A2 Ag A 10 A 11 


CS2 


Vcc 

Vss 


■ FUNCTION TABLE 


CSi 

CS2 

OE 

WE 

Mode 

Vcc Current 

I/O Pin 

Ref. Cycle 

H 

X 

X 

X 

Standby 

ISB, ISBl 

High-Z 

_ 

L 

L 

X 

X 

Standby 

ICC 

High-Z 

— 

L 

H 

H 

H 

Output Disable 

ICC 

High-Z 

— 

L 

H 

L 

H 

Read 

icc 

Dout 

Read Cycle 1,2,3 

L 

H 

H 

L 

Write 

ICC 

Din 

Write Cycle 1 

L 

H 

L 

L 

Write 

Icc 

Din 

Write Cycle 2 


Note: X: H or L 
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HM62D932 Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Supply Voltage 1 

Vcc 

-0.52 + 7.0 

V 

Voltage on Any Pin 

Relative to Vss* 

Vt 

- 0.52 to Vcc+ 0.5 

V 

Power Dissipation 

Pt 

1.0 

w 

Operating Temperature Range 

Topr 

0 to +70 

°c 

Storage Temperature 

Tstg 

-55 to+125 

°c 

Storage Temperature Under Bias 

Tbias 

-10 to +85 

°c 


Notes: 1 . With respect to Vss 

2. Vcc and Vt rnin = -2.5 V for pulse width 10ns 


■ RECOMMENDED DC OPERATING CONDITIONS (Ta = 0 to +70°C) 


Item 

Symbol 

Min. 

Typ 

Max. 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input High (Logic 1) Voltage 

VIH 

2.2 

__ 

Vcc + 0.5 

V 

Input Low (Logic 0) Voltage 

ViL 

-0.5 ‘ 

— 

0.8 

V 


Note: * 1 .ViL min = -2.0V for pulse width 10ns. 


■ DC CHARACTERISTICS (Ta = 0 to +70°C, Vcc = 5V ± 10%, Vss= OV) 


Item 

Symbol 

Min. 

Typ* 

Max. 

Unit 

Test Conditions 

Input Leakage Current 

|lLl| 

__ 

— 

2.0 

pA 

Vcc = 5.5V, Vin = VsS to VcC 

Output Leakage Current 

IlLol 

— 

— 

2.0 

pA 

Output Disable 

Vi/o = Vss to Vcc 

Operating VcC Current 

ICC 

— 

70 

TBD 

mA 

^1=VIL 

lout = 0mA, min. cycle 

Standby VcC Current 

ISB 

— 

30 

TBD 

mA 

CSi = ViH, min. cycle 

Standby Vcc Current (1) 

ISBl 

— 

0.02 

2.0 

mA 

2 

(L-version) 

— 

0.003 

0.1 


Output Low Voltage 

VoL 

__ 

— 

0.4 

V 

lOL = 8 mA 

Output High Voltage 

VOH 

2.4 

__ 

— 

V 

lOH = -4.0 mA 


Not 1. Typical limits are at Vcc = 5.0V, Ta = 25°C and specified loading. 
2. CSi Vcc-0.2V, OV Vin 0.2V or Vcc-0.2V Vin. 


■ CAPACITANCE (Ta = 25°C, f = 1 .0 MHz) > 


Item 

Symbol 

Min 

Typ. 

Max. 

Unit 

Test Conditions 

Input Capacitance 

Cin 

— 

— 

6 

pF 

> 

0 

II 

c 

> 

Output Capacitance 

Cout 

— 

— 

10 

pF 

Vi/0 = OV 


Note: I. This parameter is sampled and not 100% tested. 
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HM62D932 Series 


■ AC CHARACTERISTICS (Ta = 0 to +70X, Vcc 5V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: Vss to 3.0V 

• Input rise and fall times: 4ns 

• Input and Output timing reference levels: 1.5V 

• Output load: See figures 


Output Load (A) 


+5V 


Output Load (B) 

(for tcHZ’ tcLZ, foHZ, fwHZ, & tow) 
+5V 


Dout 


255Q 


480a 


30pF* 


777 



■ READ CYCLE 


Item 

Symbol 

HM62D932-15 

HM62D932-20 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

tRC 

15 

— 

20 

— 

ns 

Address Access Time 

tAA 

— 

15 

— 

20 

ns 

Chip Select Access Time 

tC04 

— 

15 

— 

20 

ns 

tC02 

— 

7 

— 

10 

ns 

Chip Selection to Output in Low-Z 

tCLZl^ 

3 

— 

3 

— 

ns 

tCLZ2'^ 

0 

— 

0 

— 

ns 

Output Enable to Output Valid 

tOE 


7 

— 

10 

ns 

Output Enable to Output in Low-Z 

tOLZ^ 

0 

— 

0 

— 

ns 

Chip deselection to Output in High-Z 

tCHZl, tCHZ2^ 

0 

7 

0 

10 

ns 

Chip Disable to Output in High-Z 

tOHZ"^ 

0 

7 

0 

10 

ns 

Output Hold from Address Change 

tOH 

3 

— 

3 

— 

ns 

Address Latch Enable High Time 

tALH 

5 

— 

6 


ns 

Address Latch Enable Low time 

tALL 

5 



— 

ns 

Address Setup to Latch Low 

tASL 

3 

— 

4 

__ 

ns 

Address Hold to Latch Low 

tAHL 

3 

— 

4 

— 

ns 


■ READ TIMING WAVEFORM (1)1’ 2, 3 


ALE 


Address 


Dout 




tOH 


tRC 


fALH 




tASL 


tALL 


tAHL 




Address Valid 






tAA 


XxXXXXXXX 


Data Valid 
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Notes: 1. Address inputs are latched on the falling edge of ALE. When ALE is high, the latch is transparent. 

2. WE is high for read cycle. 

3. CS 1 = ViL, CS2 = ViH, and OE Vil. 

4. Transition is measured ± 200 mV from steady state voltage with Load (B). This parameter is sampled and not 100% tested. 
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HM62D932 Series 


■ WRITE CYCLE 


Parameter 

Symbol 

HM62D932-15 | 

HM62D932-20 | 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time 

twc 

15 

— 

20 

— 

ns 

Chip Selection to End of Write 

tew 

10 

— 

12 

— 

ns 

Address Valid to End of Write 

tAW 

13 

— 

15 

— 

ns 

Address Setup Time 

tAS 

0 

— 

0 

— 

ns 

Write Pulse Width 

tWP 

10 

— 

12 

— 

ns 

Write Recovery Time 

tWR 

0 

— 

0 

— 

ns 

Output Disable to Output in High-Z 

tOHZ"^ 

0 

7 

0 

10 

ns 

Write to Output in High-Z 

tWHZ"^ 

0 

7 

0 

10 

ns 

Data to Write Time Overlap 

tDW 

8 

— 

10 

— 

ns 

Data Hold From Write Time 

tDH 

0 

— 

0 

— 

ns 

Output Active from End of Write 

tow"^ 

3 

— 

3 

— 

ns 

Address Latch Enable High Time 

tALH 

5 

— 

6 

— 

ns 

Address Latch Enable Low Time 

tALL 

5 

— 

6 

— 

ns 

Address Setup to Latch low 

tASL 

3 

— 

4 


ns 

Address Hold to Latch Low 

tAHL 

3 

__ 

4 


ns 


■ WRITE TIMING WAVEFORM (1)1. 2, 3, 4 


ALE 


Address 


CS1 

CS2 

WE 

Dout 

Din 
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HM62D932 Series 


■ WRITE TIMING WAVEFORM (2)1 > 2.3,4 



Notes: 1. Address inputs are latched on the falling edge of ALE. When ALE is high, the latch is transparent. 

2. Transition is measured ± 200 mV from high impedance voltage with Load ( B). T his parameter is sampled not 100% tested. 

3. a write occurs during the overlap (twp) of a low CS i, a high CS2, and a low WE, 

4. If the CS 1 low and CS2 high transition occurs simultaneously with WE low transitions or after 
the WE transition, output remain in a high impedance state. 

5. During this period, I/O pins are in the output state so that the input signals of the opposite phase 
to the outputs must not be applied. 

6 . If CS 1 is low and CS2 is high during this period, I/O pins are in the output state. Then the data input 
signals of opposite phase to the outputs must not be applied to them. 
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HM62D932 Series 


■ LOW VCC DATA RETENTION CHARACTERISTICS (Ta = 0 to +70°C ) 
This characteristic is guaranteed only for L-version. 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Vcc for Data Retention 

Vdr 

20 


— 

V 

Vcc-0.2V, 

Vin Vcc -0.2V or 

OV Vin 0.2V 

Data Retention Current 

ICCDR 

_ 

2 

50*1 

pA 

Chip Deselect to 

Data Retention Time 

tCDR 

0 

— 

_ 

ns 

Operation Recovery Time 

tR 

5 

— 

— 

ms 


Note: 1.VCC = 3.0V. 
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HM628128/HM628128I Series 

131,072-Word x 8-Bit High Speed Hi-CMOS Static RAM 
■ DESCRIPTION 

The Hitachi HM628128 is a CMOS static RAM organized 128k-word 
X 8-bit. It realizes higher density, higher performance and low power 
consumption by employing 0.8 fivn Hi-CMOS process technology. The 
HM628128I is available in industrial temperature range (-40 to 
4-85°C). 

It offers low power standby power dissipation; therefore, it is suitable 
for battery back-up systems. The device, packaged in a 8 x 20 mm 
TSOP with a thickness of 1.2 mm, 525 mil SOP (460-mil body SOP) or 
a 600-mil plastic DIP, is available for high density mounting. 


■ FEATURES 

• High Speed: Fast access time.70/85/100/120ns (max.) 

• Low Power 

Standby:.10 /aW (typ.) (L-version) 

Operation:.75 mW (typ.) 

• Single 5V supply 

• Completely static memory 

No clock or timing strobe required 

• Equal access and cycle times 

• Common data input and output: Three state output 

• Directly TTL compatible: All inputs and outputs 

• Capability of battery back up operation (L & SL) 

2 chip selection for battery back up. 


Pin Description 


Pin Name 

Function 

A0-A16 

Address 

I/O0-I/O7 

Input/output 


Chip select 1 

CS2 

Chip select 2 

WE 

Write enable 

OE 

Output enable 

NC 

No connection 

Vcc 

Power supply 

Vss 

Ground 


HM628128P Series 



(DP-32) 


HM628128FP Series 



(FP-32D) 



(TFP-32DA) 
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HM628128/HM628128I Series 


■ ORDERING INFORMATION 


Part No. 

Access 

Package 

Part No. 

Access 

Package 

HM628128P-7 

70ns 


HM628128LP-7SL 

70ns 


HM628128P-8 

85ns 


HM628128LP-8SL 

85ns 


HM628128P-10 

HM628128P-12 

100ns 

120ns 

600 mil 

32 pin 

HM628128LP-10SL 

HM628128LP-12SL 

100ns 

120ns 

32 pin 
Plastic 

DIP 

(DP-32) 

HM628128LP-7 

70ns 

Plastic 



HM628128LP-8 

HM628128LP-10 

85ns 

100ns 

DIP 

(DP-32) 



HM628128LP-12 

120ns 




HM628128FP-7 

70ns 


HM628128LFP-7SL 

70ns 


HM628128FP-8 

85ns 


HM628128LFP-8SL 

85ns 

525 mil 

HM628128FP-10 

100ns 

525 mil 

HM628128LFP-10SL 

100ns 

llili 

32 pin 
Plastic 

SOP 

(FP-32D) 

HM628128FP-12 

120ns 

32 pin 

HM628128LFP-12SL 

120ns 

HM628128LFP-7 

70ns 

Plastic 



HM628128LFP-8 

HM628128LFP-10 

85ns 

100ns 

SOP 

(FP-32D) 



HM628128LFP-12 

120ns 





• TSOP SERIES 


Type No. 

Access Time 

Package 

HM628128T-7 

70 ns 


HM628128T-8 

85 ns 


HM628128T-10 

100 ns 


HM628128T-12 

120 ns 


HM628128LT-7 

70 ns 

8 mm X 20mm 

HM628128LT-8 

85 ns 

32-Pin TSOP 

HM628128LT-10 

100 ns 

(Normal Type) 

HM628128LT-12 

120 ns 

(TFP-32DA) 

HM628128LT-7L 

70 ns 


HM628128LT-8L 

85 ns 


HM628128LT-10L 

100 ns 


HM628128LT-12L 

120 ns 


HM628128R-7 

70 ns 


HM628128R-8 

85 ns 


HM628128R-10 

100 ns 


HM628128R-12 

120 ns 

8 mm X 20mm 

T4\/fA9S100T P n 

HM628128LR-8 

nr\ 

85 ns 

32-Pin TSOP 
(Reverse 
Type) 

(TFP-32DAR) 

HM628128LR-10 

100 ns 

HM628128LR-12 

120 ns 

HM628128LR-7L 

70 ns 

HM628128LR-8L 

85 ns 


HM628128LR-10L 

100 ns 


HM628128LR-12L 

120 ns 



• INDUSTRIAL TEMPERATURE SERIES 


Type No. 

Access Time 

Package 

HM628128PI-8 

85 ns 


HM628128PI-10 

100 ns 

600-mil 

HM628128PI-12 

120 ns 

32-Pin 

HM628128LPI-8 

85 ns 

Plastic DIP 

HM628128LPI-10 

100 ns 

(DP-32) 

HM628128LPH2 

120 ns 


HM628128FPI-8 

85 ns 


HM628128FPM0 

100 ns 

525-mil 

HM628128FPM2 

120 ns 

32-Pin 

HM628128LFPI-8 

85 ns 

Plastic SOP 

HM628128LFPI-10 

100 ns 

(FP-32) 

HM628128LFPI-12 

120 ns 



Function Table 


WE 

CSl 

CS2 

OE 

Mode 

Vcc Current 

Dout Pin 

Ref. Cycle 

X 

H 

X 

X 

Not selected 

ISB, ISBl 

High-Z 


X 

X 

L 

X 

IsB, ISBl 

High-Z 


H 

L 

H 

H 

Output disable 

Icc 

High-Z 


H 

L 

H 

L 

Read 

Icc 

Dout 

Read cycle 

..L 

_L. 

.H_ 

_H_ 

Write 

Icc 

Din 

Write cycle (1) 

L 

L 

H 

L 

Icc 

Din 

Write cycle (2) 

Note: 

X: 

HorL 
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HM628128/HM628128I Series 


Absolute Maximum Ratings 


Item 


Symbol 

Value 

Unit 

Voltage on any pin relative to Vgg 


V'p 

-0.5*1 to +7.0 

V 

Power dissipation 


Pt 

1.0 

w 

Operating temperature (HM628128 Series) 


^opr 

0 to +70 


Operating temperature (HM628128I Series) 


Topr 

-40 to + 85 

°c 

Storage temperature 



-55 to +125 

°c 

Storage temperature under bias (HM628128 Series) 


^bias 

-10 to +85 

°c 

Storage temperature under bias (HM628128I Series) 


"^bias 

-40 to + 85 


Note: *1. -3.0 V for pulse half-width < 30 ns 





Recommended DC Operating Conditions 





(Ta=0 to -f 70°C, for HM628128 Series, Ta=-40° to +85 

°C for HM628128I Series) 


Parameter Symbol 

Min 

Typ Max Unit 

Note 

Vcc 

4.5 

5.0 

5.5 V 


Vss 

0 

0 

0 V 


Input high (logic 1) voltage Vih 

2.2 

— 

6.0 V 


Input low (logic 0) voltage V bl 

-0.3’ 

•1 _ 

0.8 V 



Note: * 1. ~3.0 V for pulse half-width < 30 ns 


DC Characteristics (Ta=0 to +70°C, for HM628128 Series, Ta=-40° to +85°C for HM628128I Series, 
Vcc=5 V ± 10%, Vss=0V) 


Parameter 

Symbol 

Min. 

Typ.*' 

Max. 

Unit 

Test Conditions 

Input leakage current 

UmI 

— 

— 

2 

(lA 

Vin=Vss to Vcc... 

Output leakage current 

IIloI 

- 

- 

2 

liA 

CSl=ViH or CS2 =Vil, 

OE=Vih or WE = Vil, 

Vi/o=Vssto Vcc 

Operating power supply 
current: DC 

Icc 

- 

15 

35 

(45) 

mA 

CSl=ViL, CS2 = Vih, 
others=V ih/V jL 

Ii/O=0 mA (HM628128I Series) 


Icci 

- 

45 

70 

(80) 

mA 

Min. cycle, duty = 100%, CSl =Vil, CS2=Vih, 
others = Vih/Vjl 

Il/O=0 mA (HM628128I Series) 

Operating Power supply 
current 

ICC2 

- 

15 

30 

(40) 

mA 

Cycle time = l/is, 
duty = 100%, li/o=0 mA 

CSl <0.2V, CS2> Vcc -0-2V 
Vih>Vcc-0.2V, Vil< 0.2V 
(HM628128I Series) 

Standby Yqq current: DC 

ISB 

— 

1 

3 

mA 

OT=V,h, CS2=V,H0rCS2=ViL 

Standby Vcc 
current (1): DC 


— 

0.02 

2 

mA 

Vin> 0 V 

I ISBl 

— 

2*2 

100*2 

fiA 

CSl > Vcc -0.2V, CS2> Vcc -0*2V or 


_ 

2*3 

50*3 

0V< CS2< 0.2 V 

Output low voltage 


— 





Output high voltage 


Bl 

_ 

— 

V 

IOH= -1.0 mA_ 


Note: 1. Typical values are at Ta= +25°C and specified loading. 

2. This characteristics is guaranteed only for L-version. 

3. This characteristics is guaranteed only for SL-version. 
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HM628128/HM628128I Series 


Capacitance (Ta = 25®C, f = l.O MHz) 


Item 

Symbol 

Min 

Typ. 

Max 

Unit 

Test Conditions 

Input capacitance 

Cin 

— 


8 

pF 

Vin = 0V 

Input/output capacitance 

Cvo 

— 

— 

10 

pF 

Vvo = 0V 


Note: This parameter is sampled and not 100% tested. 


AC Characteristics (Ta=0 to 4-70°C, for HM628128 Series, Ta=-40 to + 85°C for HM628128I Series, 

± 10%, unless Otherwise noted) 

Test Conditions 

• Input pulse levels: 0,8 V to 2.4 V for HM628128 Series * Input and output timing reference levels: 1.5V 

0.5 V to 2.5 V for HM628128I Series • Output load: 1 TTL Gate and CL (lOOpF) 

• Input rise and fall times: 5 ns (Including scope & jig) 


Read Cycle 


Item 

Symbol 

HM628128-7 

HM628128I-8 

HM628128-8 

HM628128M0 HM628128I-12 
HM628128-10 HM628128-12 

Unit 

Note 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Read cycle time 

tRC 

70 

— 

85 

— 

100 

— 

120 

-- 

ns 


Address access time 

tAA 

— 

70 

— 

85 


100 

— 

120 

ns 


Chip selection (CSl) 
to output valid 

tcoi 

— 

70 

— 

85 

— 

100 

— 

120 

ns 


Chip selection (CS2) 
to output valid 

tC02 

— 

70 

— 

85 

— 

100 

— 

120 

ns 


Output enable (OE) 
to output valid 

tOE 

— 

35 

— 

45 


50 


60 

ns 


Chip selection (CSl) 
to output in low-Z 

tLZl 

10 

— 

10 

— 

10 

— 

10 

— 

ns 


Chip selection (CS2) 
to output in low-Z 

1LZ2 

10 

— 

10 

— 

10 

— 

10 

— 

ns 


Output enable (OE) 
to output in low-Z 

tOLZ 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

* 1 .* 2 , 

Chip deselection (CSl) 
to output in high-Z 

OlZl 

0 

25 

0 

30 

0 

35 

0 

45 

ns 

• 1 , * 2 . 

Chip deselection (CS2) 
to output in high-Z 

01Z2 

0 

25 

T" 

30 

0 

35 

0 

45 

ns 

• 1 . * 2 . 

Output disable (OE) 
to output in high-Z 

tonz 

0 

25 


30 

0 

35 

0 

45 

ns 

* 1 ,* 2 , 

Output hold from 
address change 

ton 

10 

— 

10 

— 

10 

— 

10 

— 

ns 
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HM628128/HM628128I Series 


Read Cycle Timing 



Notes: '•'1. tnz and Iohz are defined as the lime at which the outputs achieve the open circuit conditions and are not referenced to output 
voltage levels. 

*2. At any given temperature and voltage condition, tia max is less than ttz min both for a given device and from device to device. 
*3. WE is high for read cycle. 


Write Cycle 


Parameter 

Symbol ■ 

HM628128-7 

HM628128I-8 

HM628128-8 

HM628128I-10 

HM628128-10 

HM628128I-12 

HM628128-12 

Unit 

Note 

Min 

Max 

Min Max 

Min Max 

Min Max 

Write cycle time 

twe 

70 

— 

85 

— 

100 — 

120 

__ 

ns 


Chip selection to 

tew 

60 

— 

75 

— 

80 ~ 

85 

— 

ns 


end of write 











Address setup time 

tAS 

0 

— 

0 

— 

0 — 

0 

— 

ns 


Address valid to 

tAW 

60 

— 

75 

— 

80 — 

85 

— 

ns 


end of write 











Write pulse width 

twp 

50 

— 

55 

— 

60 — 

70 

__ 

ns 


Write recovery time 

tWR 

5 

— 

5(10) 

~ 

5(10) - 

10 (15) 

— 

ns 

*12 



10 

— 

10(15) 

— 

10(15) — 

15(15) 

— 

ns 

*11 *12 

Write to output 

twnz 

0 

25 

0 

30 

0 35 

0 

40 

ns 

*10 

in high-Z 











Data to write time 

tDW 

30 

— 

35 

— 

40 — 

45 

— 

ns 


overlap 











Write hold from 

tDH 

0 

— 

0 

— 

0 ~ 

0 

— 

ns 


write time 











Output active from 

tow 

5 

— 

5 

— 

5 — 

5 

— 

ns 

*10 

end of write 
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HM628128/HM628128I Series 


Write Timing Waveform (1) (DI Clock) 
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HM628128/HM628128I Series 


Write Timing Waveform (2) (OE Low Fix) 



Notes: 


* 1. A write occurs during the overlap of a low CS1, a high CS2 and a low WE. A write begins at the latest transition among CS1 
going low, CS2 going high and WE going low. A write ends at the earliest transition among CSl going high, CS2 going low 
and WE going high, twp is measu red f rom the beginning of write to the end of write. 

*2. tew is measured from the later of CSl going low or CS2 going high to the end of write. 

*3. tAS is measured from the address val id to th e beg inning of write. 

*4, tWR is measured from the earliest of CSl or WE going high or CS2 going low to the end of write cycle. 

*5. During this period, I/O pins are in the output state; therefore, the input signals of the opposite phase to the outputs must not 
be applied. 


*6. If CSl goes low simultaneously with WE going low or after WE going low, the outputs remain in high impedance state. 
*7. Dout is the same phase of the latest written data in this write cycle. 

*8. D out i s the read data of next address. 

*9. If CSl is low and CS2 is high during this period, I/O pins are in the output state. Therefore, the input signals of the opposite 
phase to the outputs must not be applied to them. 

♦10. This parameter is sampled and not 100% tested. 

♦11. This value is measured from CS2 going low to the end of write cycle. 

*12. Parenthesis denote specification for HM628128I Series only. 


0 HITACHI 

Hitachi America, Ltd. • Hitachi Plaza • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 2 53 




HM628128/HM628128I Series 


Low Vcc Data Retention Characteristics (Ta=o to +70°C) for HM628128 Series, 
Ta=-40 to +85°C for HM628128I Series. 

(This characteristics is guaranteed only for L & SL version.) 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Conditions*^ 

Vcc 

retention 

^DR 

2.0 

- 

- 

V 

^ > Vcc -0.2 V, 

CS2 > Vcc -0-2 V 
or 0 V < CS2 < 0.2 V 

Vin > 0 V 

Data retention 

current 




50*13 


Vcc=3.0V, Vin > OV 

CSl > Vcc -0.2 V, 

CS2 > Vcc -0.2 V or 

0 V < CS2 < 2.0V 

ICCDR 



15*14 

fiA 

Chip deselect to 
data retention time 

ICDR 

0 

- 

- 

ns 

See Retention 

Operation recovery 
time 

tR 

5*15 

- 

- 

ms 

Waveform 


Low Vcc Data Retention Timing Waveform (1) (C5TControlled) 
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HM628128/HM628128I Series 


Low Vcc Data Retention Timing Waveform (2) (CS2 Controlled) 



Note: 13. *1: for L-version and 20 uA max. at Ta=0 to 40°C 

*2; for SL-version and 3uA max. at Ta=0 to 40°C. 

14. CS2 controls address buffer, WE buffer, CSl buffer and OE buffer and Din buffer. If CS2 controls data 

retention mode, Vin levels (address, WE, OE, CSl, I/O) can be in the high impedance state. If CSl controls 
data retention mode, CS2 must be CS2 > -0.2V or OV < CS2 < 0.2V. The other input levels (address, 

WE OE, I/O) can be in the high impedance state. 

15. Vcc ^^st be more than 50ms when V^^ rise time is less than 50ms, t^ must be 50ms or more. 
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HM66204 Series 


131072-word x 8-bit High Density CMOS Static RAM Module 

The HM66204 module was designed for pinout and signal compatibility with the HM628128 128K 
X 8 Monolithic Device. 

This device is now obsolete and no longer In manufacture. 

New designs should be based on the HM628128 Monolithic Device. 
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Preliminary 


HM624256A Series- 

262,144-Word x 4-Bit High Speed CMOS Static RAM 


■ DESCRIPTION 

The Hitachi HM624256A is a high speed 1M 
Static RAM organized as 256-kword x 4-bit. It real¬ 
izes high speed access time (20/25/35 ns) and low 
power consumption, employing CMOS process 
technology and high speed circuit designing tech¬ 
nology. It is most advantageous for the field where 
high speed and high density memory is required, 
such as the cache memory for main frame or 32-bit 
MPU. 

The HM624256A, packaged in a 400 mil plastic 
SOJ is available for high density mounting. 

■ FEATURES 

• Single 5V supply and high density 28-pin package 
(DIP and SOJ) 

• High speed 

Access time: 20/25/35 ns (maximum) 

• Low power dissipation 

Active mode 350 mW (typical) 

Standby mode 100 \i\N (typical) 

• Completely static memory 

No clock or timing strobe required 

• Equal access and cycle time 

• Directly TTL compatible 

All inputs and outputs 


■ ORDERING INFORMATION 


Type No. 

Acces.s Time 

Package 

HM624256AP-20 

20 ns 


HM624256AP-25 

25 ns 

400-mil 

HM624256AP-35 

35 ns 

28-Pin 

HM624256ALP-20 

20 ns 

Plastic DIP 

HM624256ALP-25 

25 ns 

(DP-28C) 

HM624256ALP-35 

35 ns 


HM624256AJP-20 

20 ns 


HM624256AJP-25 

25 ns 

400-mil 

HM624256AJP-35 

35 ns 

28-Pin 

HM624256ALJP-20 

20 ns 

PlasticSOJ 

HM624256ALJP-25 

25 ns 

(CP-28D) 

HM624256ALJP-35 

35 ns 




■ PIN ARRANGEMENT (DIP and SOJ) 


Ao Hi 

1 

“\ / 28 

h Vcc 

Ai C 

2 

— 27 

□ Ai7 

A2 C 

3 

26 

□ Ai6 

As C 

4 

25 

H Ai5 

A4 C 

5 

24 

□ Ai4 

As C 

6 

23 

□ Ai3 

As C 

7 

22 

□ Ai2 

A? C 

8 

21 

□ Aii 

As C 

9 

20 

□ NC 

Ag C 

10 

19 

□ 1/01 

Aio C 

11 

18 

□ I/02 

CS C 

12 

17 

□ I/03 

OE C 

13 

16 

□ I/04 

Vss C 

14 

15 

□ WE 



(Top View) 



■ PIN DESCRIPTION 


Pin Name 

Function 

Ao-Ai7 

Address 

I/O 0 -I/O 4 

Input/Output 

CS 

Chip Select 

OE 

Output Enable 

WE 

Write Enable 

Vcc 

Power Supply 

Vss 

Ground 
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HM624256A Series - 
■ BLOCK DIAGRAM 
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HM624256A Series 


■ FUNCTION TABLE 


cs 

OE 

WE 

Mode 

Vcc Current 

I/O Pin 

Ref. Cycle 

H 

X 

X 

Not Selected 

ISB, ISBl 

High-Z 


L 

L 

H 

Read 

icc 

Dout 

Read Cycle (1-3) 

L 

H 

L 

Write 

icc 

Oin 

Write Cycle (I) 

L 

L 

L 

Write 

Icc 

Din 

Write Cycle (2) 


Note; X: H or L 


■ ABSOLUTE MAXIMUM RATINGS 


Parameter 

Symbol 

Value 

Unit 

Voltage on any pin relative to Vss 

Vin 

-0.5*' to +7.0 

V 

Power Dissipation 

Pj 

1.0 

W 

Operating Temperature Range 

Topr 

0 to +70 

X 

Storage Temperature Range 

Tstg 

-55 10+125 

X 

Storage Temperature Range Under Bias 

Tbia.s 

-10 to +85 

X 


Note: 1. Vin min = -2.0 V for pulse width < 10 ns. 
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HM624256A Series 


■ RECOMMENDED DC OPERATION CONDITIONS (Ta = 0 to +70°C) 


Parameter 

Symbol 

Min. 

Typ 

Max. 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 


0 

V 

Input High (Logic 1) Voltage 

ViH 

2.2 

— 

6.0 

V 

Input Low (Logic 0) Voltage 

ViL 

-0.5*’ 

— 

0.8 

V 


Note; 1. ViL min = -2.0 V for pulse width < 10 ns. 


■ DC CHARACTERISTICS (Ta = 0 to +70°C, Vcc = 5V ± 10%, Vss = OV) 


Parameter 

Symbol 

HM624256A-20 

HM624256A-25/35 

Unit 

Test Conditions 

Min. 

ryp*l 

Max. 

Min 

Typ*' 

Max 

Input Leakage Current 

llul 

— 

— 


- 

— 




Output Leakage Current 

IiloI 

— 

— 

2.0 

— 

— 

2.0 

ma 

CS = ViH 

Vi/o = Vss to Vcc 

Operating Power 

Supply Current 

Icc 

— 

— 

150 

— 

— 

120 

mA 

CS = ViL, Ii/o = 0mA, 

Min Cycle 

Standby Power 

Supply Current 

ISB 

— 

— 

60 

— 

— 

40 

mA 

CS = ViH, Min Cycle 

Standby Power Supply 

ISBl*^ 

— 


2.0 

— 

0.2 

2.0 

mA 

CS> Vcc-0.2V, 0V<Vin 

Current (1) 

ISBl*^ 

— 


100 

— 

— 

100 

pA 

< 0.2V or Vin > VcC -0.2V 

Output Low Voltage 

VOL 

— 

— 

0.4 


— 

0.4 

V 

lOL = 8 mA 

Output High Voltage 

VOH 

2.4 

— 

— 

2.4 

— 

— 

V 

lOH =-4 mA 


Notes: 1. Typical limits are at Vcc = 5.0V, Ta = +25°C and specified loading. 

2. P and JP version, 

3. LP and LJP version. 
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HM624256A Series 


■ CAPACITANCE (Ta = 25°C, f= 1 MHz.) 


Parameter 

Symbol 

Min 

Max 

Unit 

1 Test Conditions 

Input Capacitance 

Cin 

— 

5 

pF 

< 

11 

o 

< 

Input/Output Capacitance 

Cl/O 

— 

10 

pF 

1 Vi/o = OV 


Note: 1. This parameter is sampled and not 100% tested. 


■ AC CHARACTERISTICS (Ta = 0 to +70°C, Vcc = 5V ± 10%, unless otherwise noted.) 


Test Conditions 

• Input pulse levels: OV to 3.0V 

• Input rise and fall times: 4 ns 

• Input timing reference levels: 1.5V 

• Output timing reference levels: 1.5V 

• Output load: See figures 


+5V 



Output Load (A) 
*lncluding scope & jig. 



Output Load (B) 

(for tcHZ, tQLZ, twHZ & tow) 
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HM624256A Series 


■ READ CYCLE 


Parameter 

Symbol 

1 HM624256A-20 | 

1 HM624256A-25 | 

1 HM624256A-35 j 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Read Cycle Time 

tRC 

20 

— 

25 


35 

__ 

ns 

Address Access Time 

tAA 

— 

20 

_ 

25 

__ 

35 

ns 

Chip Select Access Time 

tACS 

— 

20 

— 

25 

— 

35 

ns 

Chip Selection to Output in Low-Z 


5 

— 

5 

— 

5 

— 

ns 

Output Enable to Output Valid 

tOE 

— 


— 

12 

__ 

15 

ns 

Output Enable to Output in Low-Z 

tOLZ*^ 

HEHI 

— 

BKHI 

— 


— 

ns 

Chip Deselection to Output in High-Z 

tCHZ*^ 

HEHi 

10 

HHHIli 

12 

0 

15 

ns 

Chip Disable to Output in High-Z 


0 

10 

imHi 

10 

0 

10 

ns 

Output Hold from Address Change 

tOH 

5 

— 

1_5_1 

— 

5 

— 

ns 

Chip Deselection to Power Up Time 

tPU 

0 

— 


— 

0 

— 

ns 

Chip Deselection to Power Down Time 

tPD 

— 

12 

— 

15 

— 

25 

ns 


■ READ TIMING WAVEFORM (1) 'I’ *2 
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HM624256A Series 


I READ TIMING WAVEFORM (2) *2. *3, *5 


Address 


Dout 


tRC 




DKXXX 




tOH . 


xz 


I READ TIMING WAVEFORM (3) *2, *4, *6 

cs 


Dout 


Vcc supply I 

current -— 


I SB 


X. 


tACS 


tCLZ 


tpu 


=<xxx; 




JT 


Data Valid 


tCHZ 




tpn 




Notes: 1. Transition is measured ±200 mV from steady state voltage with Load (B). This parameter is sampled and not 100% tested. 

2. WE is high for read cycle. 

3. Device is continuously selected, CS = Vil. 

4. Address valid prior to or coincident with CS transition low. 

5. OE = Vil. 
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HM624256A Series 


■ WRITE CYCLE 


Parameter 

Symbol 

1 HM624256A-20 1 

1 HM624256A-25 

1 HM624256A-35 | 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Write Cycle Time 

twc 

20 

— 

25 

_ 

35 

— 

ns 

Chip Selection to End of Write 

tew 

14 

— 

17 

— 

25 

— 

ns 

Address Valid to End of Write 

tAW 

16 

■ — 

20 

— 

30 

— 

ns 

Address Setup Time 

tAS 

0 

— 

0 

— 

0 

— 

ns 

Write Pulse Width 

tWP 

14 

— 

17 

— 

25 

— 

ns 

Write Recovery Time 

tWR 

0 

— 

0 

— 

0 

— 

ns 

Output Disable to Output in High-Z*^ 

tOHZ 

0 

10 

0 

10 

0 

10 

ns 

Write to Output in High-Z*^ 

tWHZ 

0 

13 

0 

15 

0 

20 

ns 

Data to Write Time Overlap 

tDW 

12 

— 

15 

— 

20 

— 

ns 

Data Hold from Write Time 

tDH 

0 

_ 

0 

_ 

0 

— 

ns 

Output Active from End of Write* ^ 

tow 

0 

— 

0 

— 

0 

— 

ns 


■ WRITE TIMING WAVEFORM (1) 


Address 


OE 

WE 


Dout 


Din 
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HM6242S6A Series 


■ WRITE TIMING WAVEFORM (2)*6 


Address 


CS 

WE 


Dout 


Din 



Notes: 


1. Transition is measured ±200 mV from high impedance voltage with Load (B). This parameter is sampled and not 100% tested. 

2. A write occurs during the overlap (twp) of a low CS and a low WE. 

3. tWR is measured from the earlier of CS or WE going high to the end of write cycle. 

4. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

5. If the CS low transition occurs simultaneously with the WE low transition or after the WE transition, output remain in a high 
impedance state. 

6. OE is a continuously low (OE = Vil). 

7. Dout is the same phase of write data of this write cycle. 

8. Dout is the read data of next address. 

9. If CS is low during the period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must 
not be applied to them. 
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HM624256A Series 


■ LOW Vcc data retention characteristics (Ta = 0 to +70 °C) 

This characteristic is guaranteed only for L-version. 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Test Conditions 

VCC for Data Retention 

Vdr 

2.0 

— 

— 

V 

CS> VCC-0.2V, 

Vin > VCC -0.2V or 
0V<Vin<0.2V 

Data Retention Current 

ICCDR 

— 

2 

100*1 

fiA 

Chip Deselect to Data Retention Time 

tCDR 

0 

_ 

— 

ns 

Operation Recovery Time 

tR 

5 

— 

— 

ms 


Note; 1. Vcc = 3.0V 


■ LOW Vcc data retention timing waveform 
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HM624257 Series 


262144-WORD x 4-BIT HIGH SPEED CMOS STATIC RAM 


The Hitachi HM624257 is a high speed 1M static RAM 
organized as 256-kword x 4-bit. It realizes high speed access 
time (35/45 ns) and low power consumption, employing the 
advanced CMOS process technology and high speed circuit 
designing technology. It is most advantageous for the field where 
high speed and high density memory is required, such as the 
cache memory for main frame or 32-bit MPU. 

The HM624257, packaged in a 400-mil plastic SOJ is available 
for high density mounting. 

■ FEATURES 

• Single 5 V supply and high density 32-pin package (SOJ) 

• High speed: Access time 35/45 ns (max.) 

• Low power dissipation 

Active mode: 350 mW (typ.) 

Standby: 100 /iW (typ.) 

• Completely static memory: 

No clock or timing strobe required 

• Equal access and cycle time 

• Directly TTL compatible: All inputs and outputs 

■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM624257JP-35 

35 ns 

400 mil 

HM624257JP-45 

45 ns 

32-pin 

HM624257UP-35 

35 ns 

Plastic SOJ 

HM624257UP-45 

45 ns 

(CP-32D) 


■ PIN DESCRIPTION 


Pin Name 

Function 

Ao-Ai7 

Address 

Irl4 

Data Input 

1,-04 

Data Output 

CS 

Chip Select 

WE 

Write Enable 

Vcc 

Power Supply 

Vss 

Ground 


(CP-32D) 


1 PIN ARRANGEMENT I 



Top View 


NC □ 

1 

32 

□ vcc 

Ao \Z 

2 

31 

H Ai7 

AlC 

3 

30 

□ A16 

Azc: 

4 

29 

□ Ai5 

As [2 

5 

28 

Z) A14 

A4C 

6 

27 

I] Ai3 

As C 

7 

26 

□ Ai2 

As [I 

8 

25 

□ Aii 

atC 

9 

24 

□ NC 

As C 

10 

23 

□ h 

aqCI 

11 

22 

□ '2 

Aio [I 

12 

21 

□ 01 

ud 

13 

20 

□ Oa 

isQ 

14 

19 

□ Oa 

C5C 

15 

18 

□ 04 

Vss Cl 

16 

17 

□ WE 
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HM624257 Series 
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HM624257 Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Voltage on any Pin Relative to Vgg 

Vin 

-0.5*> to +7.0 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature Range 

Topr 

Oto +70 

“C 

Storage Temperature Range 

Tsig 

-55 to +125 

“C 

Storage Temperature Range Under Bias 

"Pbias 

-10 to+85 

“C 


NOTE: *1. min. « -2.0 V for pulse width £ 10 ns. 

■ FUNCTION TABLE 



WE 

-1 

Mode 

Wqc Current 

Uout P**^ 

Ref. Cycle 

H 

X 

Not Selected 

IsB* IsBi 

High-Z 

- 

L 

, H 

Read 

Icc 

l^out 

Read Cycled 

L 

L 

Write 

Icc 

High-Z 

Write Cycle<'H2) 


NOTE: X . H or L 
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HM624257 Series 


■ RECOMMENDED DC OPERATING CONDITIONS (Ta = Oto +70°C) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input High (Logic 1) Voltage 

V,H 

2.2 

- 

6.0 

V 

Input Low (Logic 0) Voltage 

ViL 

-0.5*> 

- 

0.8 

V 


NOTE: *1. V,L min. = -2.0 V for pulse width s H) ns. 


■ DC CHARACTERISTICS (Ta = 0 to +70X, Vcc = 5 V ± 10%, Wss = 0 V) 


Item 

Symbol 

Min. 

Typ.’' 

Max. 

Unit 

Test Conditions 

Input Leakage Current 

Hul 

- 

- 

2.0 

fiA 

Vcc = max. 

Vin = Vss to Vcc 

Output Leakage Current 

IIloI 

- 

- 

10.0 

fiA 

^ = V,H 

Vl /0 = Vss to Vcc 

Operating Power Supply Current 

Icc 

- 

70 

120 

mA 

CS = V|L, Ii/o = 0 mA, 
min. cycle 

Standby Power Supply Current 

IsB 

- 

30 

60 

mA 

CS = VjH, min. cycle 

Standby Power Supply Current (1) 

ISBI 

— 

0.02 

2.0 

mA 

^2: Vcc-0.2V 

0 V ^ Vin :S 0.2 V or 

Vin^ Vcc -0.2V 

Output Low Voltage 

VoL 

- 

- 

0.4 ■ 

V 

Iql 8 

Output High Voltage 

VOH 

2.4 

- 

- 

V 

Iqh “ -4.0 mA 


NOTE: 1. Typical limits are at = 5.0 V. T, = +25®C and specified loading. 

■ CAPACITANCE (Ta = 25°C, f = IMHz) 


Item 

Symbol 

Min. 

Max. 

Unit 

Test Conditions 

Input Capacitance 

Cin 

- 

6 

pF 

Vi„ = 0V 

Output Capacitance 

Cout 

- 

11 

pF 

> 

o 

II 

>* 


NOTE: I. This parameter is sampled and not 100% tested. 
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HM624257 Series 


■ AC CHARACTERISTICS (Ta = 0 to -l-70‘’C, Vcc = 5 V ± 10%, unless otherwise noted.) 


Test Conditions 

• Input pulse levels: Vss to 3.0 V • Input and output timing reference levels: 1.5 V 

• Input rise and fall times: 5 ns • Output load: See Figures 

■ Output Load (A) Output Load (B) 

(fo*" ^CHZ’ ^CLZ’ twHZ & k)w) 




NOTE: *Including scope & jig. 


■ Read Cycle 


Item 

Symbol 

HM624257-35 ! 

HM624257-45 

Unit 

Min. 

Max. 

Min. 

Max. 

Read Cycle Time 

^RC 

35 

- 

45 


ns 

Address Access Time 

Ua 

- 

35 

- 

45 

ns 

Chip Select Access Time 

Ucs 

- 

35 

- 

45 

ns 

Output Hold From Address Change 

tOH 

5 


5 

- 

ns 

Chip Selection to Output in Low-Z 

^LZ*' 

5 

- 

5 


ns 

Chip Deselection to Output in High-Z ' 

tHZ*' 

0 

20 ^ 

0 

20 ^ 

ns 

Chip Selection to Power Up Time 

tpu 

0 

- 

0 

- 

ns 

Chip Deselection to Power Down Time 

tpD 

- 


- 

30 

ns 


NOTE: I, Transition is measured ±200 mV from steady voltage with Li>ad (B). 

This parameter is sampled and not 100% tested. 
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HM624257 Series 


Read Timing Waveform (1) *2 



Read Timing Waveform (2) *3 



NOTES: *1. WE is high for read cycle. 

* 2 . Device is continuously selected, CS = Vil- 

*3. Address valid prior to or coincident with CS transition low. 


■ Write Cycie 


Item 

Symbol 

HM624257-35 

HM624257-45 

Unit 

Min. 

Max. 

Min. 

Max. 

Write Cycle Time 

twc 

35 

- 

45 

- 

ns 

Chip Selection to End of Write 

tew 

30 

- 

40 

- 

ns 

Address Valid to End of Write 

tAW 

30 

- 

40 

- 

ns 

Address Setup Time 

Us 

0 

- 

0 

- 

ns 

Write Pulse Width 

twp 

30 

- 

35 

- 

ns 

Write Recovery Time 

tWR 

3 

- 

3 

_ 

ns 

Data Valid to End of Write 

tow 

20 

- 


- 

ns 

Data Hold Time 

‘UH 


- 

3 

- 

ns 

Write Enabled to Output in High-Z 

twz*‘ 

0 

i 

15 

0 

20 

ns 

Output Active From End of Write 

tow*’ 

1 

5 

- 

5 

- 

ns 


NOTE: I. Transition is measured ±200 mV from steady state voltage with Load (B). 

This parameter is sampled and not 100% tested. 
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HM624257 Series 


Write Timing Waveform (1) (WE Controlled) 



NOTES; *1, A write occurs during the overlap of a low CS and a low WE. 


♦2. twR is measured from the earlier of CS or WE going high to the end of write cycle. 


*3. If the CS low transition occurs simultaneously with the WE low transitions or after the WE transition, output buffers remain in a high impedance state. 


*4, DouT is the same phase of write data of this write cycle. 
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HM624257 Series 


■ Low Vcc Data Retention Characteristics (Ta = 0 to -i-70^*0 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Conditions 

Vcc tor Data Retention 

Vdr 

2 

- 

- 

V 

« ^ Vcc - 0.2 V, 

Via at Vcc-0.2 V or 
OV^ Via ^ 0.2V 

Data Retention Current 

tcCDR 

- 

2 

100*‘ 

fiA 

Chip Deselect to Data Retention Time 

tCDR 

0 

- 

- 

ns 

Operation Recovery Time 

tR 

5 

- 

- 

ms 


NOTE: *1. Vcc = 3.0 V. 

Low Vcc Data Retention Timing Waveform 
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Preliminary 


HM621100A Series 


1,048,576-Word x 1-Bit High Speed CMOS Static Ram 


■ DESCRIPTION 

The HM621100A is a high speed 1M Static RAM 
organized as 1,048,576-word x 1-bit. It realizes high 
speed access time (20/25/35 ns) and low power 
consumption, employing CMOS process technology 
and high speed circuit designing technology. It is 
most advantageous for the field where high speed 
and high density memory is required, such as the 
cache memory for main frame or 32-bit MPU. 

The HM621100A, packaged in a 400 mil plastic 
SOJ is available for high density mounting. 

■ FEATURES 

• Single 5V supply and 

high density 28-pin package (DIP and SOJ) 

• High speed 

Access time 20 ns/25 ns/35 ns (maximum) 

• Low power dissipation 

Active mode 350 mW (typical) 

Standby mode 100|iW (typical) 

• Completely static memory 

No clock or timing strobe required 

• Equal access and cycle time 

• Directly TTL compatible 

All inputs and outputs 


■ ORDERING INFORMATION 


Type No. 

Acce.ss Time 

Package 

HM621100AP-20 

20 ns 


HM621100AP-25 

25 ns 

400-mil 

HM621100AP-35 

35 ns 

28-pin 

HM621100ALP-20 

20 ns 

plastic DIP 

HM621100ALP-25 

25 ns 

(DP-28C) 

HM621100ALP-35 

35 ns 


HM621100AJP-20 

20 ns 


HM621100AJP-25 

25 ns 

400-mil 

HM621100AJP-35 

35 ns 

28-pin 

HM621100ALJP-20 

20 ns 

plastic SOJ 

HM621100ALJP-25 

25 ns 

(CP-28D) 

HM621100ALJP-35 

35 ns 




(DP-28C) 



(CP-28D) 


■ PIN ARRANGEMENT 


HM621 lOOA Series (DIP and SOJ) 


Ao CZ 

1 

^ 28 

ZD Vqc 

Ai C 

2 

27 

Z] A-19 

A2 C 

3 

26 

Z] A-18 

A3 C 

4 

25 

Z] A-it 

A 4 Cl 

5 

24 

ZJ Aie 

As C 

6 

23 

Z] Ai5 

NC C 

7 

22 

Z Ai4 

As C 

8 

21 

Z] NC 

At IZ 

9 

20 

Z Ai3 

As CZ 

10 

19 

Z Ai2 

As CZ 

11 

18 

Z A-11 

Dout CZ 

12 

17 

Z A 10 

CZ 

13 

16 

Z Din 

Vss CZ 

14 

15 

Z ^ 


(Top View) 



■ PIN DESCRIPTION 


Pin Name 

Function 

A 0 -A 19 

Address 

Din 

Input 

Dout 

Output 

CS 

Chip Select 

WE 

Write Enable 

vcc 

Power Supply 

Vss 

Ground 
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HM621100A Series - 
■ BLOCK DIAGRAM 



■ FUNCTION TABLE 


cs 

WE 

Mode 

VCC Current 

Output Pin 

Ref. Cycle 

H 

X 

Not Selected 

ISB, ISBl 

High-Z 

— 

L 

H 

Read 

ICC 

Dout 

Read Cycle 

L 

L 

Write 

icc 

High-Z 

Write Cycle 


Note: l.X:HorL 


■ ABSOLUTE MAXIMUM RATINGS 


Parameter 

Symbol 

Value 

Unit 

Voltage on any pin relative to Vss 

Vin 

-0.5* • to -h7.0 

V 

Power Dissipation 

pt 

1.0 

w 

Operating Temperature Range 

Topr 

0 to +70 


Storage Temperature Range 

Tstg 

-55 to+125 

°c 

Storage Temperature Range Under Bias 

Tbias 

-10 to +85 

°c 


Note: 1. Vin min = -2.0 V for pulse width < 10 ns. 

■ RECOMMENDED DC OPERATING CONDITIONS (Ta = 0 to +70°C) 


Parameter 

Symbol 

Min. 

Typ 

Max. 

Unit 

Supply Voltage 

vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input High (Logic 1) Voltage 

ViH 

2.2 

— 

6.0 

V 

Input Low (Logic 0) Voltage 

ViL 

-0.5*1 

_ 

0.8 

V 


Note: 1. ViL min = -2.0V for pulse width < 10 ns. 
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HM621100A Series 


■ DC CHARACTERISTICS (Ta = 0 to +70°C, Vcc = 5V ± 10%, Vss = OV) 


Parameter 

Symbol 

HM6211()0A-2() 

HM621100A-25/35 

Unit 

Test Conditions 

Min. 

Typ> 

Max. 

Min. 

Typ.l 

Max. 

Input Leakage Current 

IlLlI 

— 

— 

2.0 

- 

- 

2.0 

pA 

Vcc = Max., Vin = VsS to VcC 

Output Leakage Current 

IlLol 

— 

— 

2.0 

— 

— 

2.0 

pA 

^=VlH 

Vl /0 = Vss to Vcc 

Operating Power 

Supply Current 

icc 

— 

— 

150 

— 

— 

120 

mA 

ViL, Il/O = 0 mA, 

Min. Cycle 

Standby Power 

Supply Current (1) 

ISBlJ 

ISBL^ 

— 

0.02 

2.0 

100 

— 

0.02 

2.0 

100 

mA 

pA 

cs = Vcc -0.2V 

OV < Vin < 0.2V or 

Vin > Vcc -0.2V 

Output Low Voltage 

VOL 

— 

— 

0.4 


— 

0.4 

V 

IOL= 8mA 

Output High Voltage 

VOH 

2.4 

— 

— 

2.4 

— 

— 

V 

lOH = -4mA 


Notes: 1. Typical limits are at Vcc = 5.0V, Ta = -i-25°C and specified loading. 

2. P and JP version 

3. LP and LJP version 


■ CAPACITANCE (Ta = 25°C, f= 1 MHz) 


Parameter 

Symbol 

Min 

Max 

Unit 

1 Test Conditions 

Input Capacitance 

Cin 

— 

6 

pF 

> 

o 

II 

> 

Output Capacitance 

Cout 

— 

10 

pF 

Vout = OV 


Note: 1. This parameter is sampled and not 100% te.sted. 


■ AC CHARACTERISTICS (Ta = 0 to +70°C, Vcc = 5V ± 10%, unless otherwise noted.) 

Test Conditions 


• Input pulse levels: 

• Input rise and fall times: 

• Input timing reference levels: 

• Output timing reference levels: 

• Output load: 


0.6 V to 2.4 V 
4 ns 

2.2 V and 0.8 V 
2.0 V and 0.8 V 
See Figures 


+5V 



+5V 



480Q 


T 5pF* 


Output Load (B) 

(for tcHz. IcLZ, twHZ & tow) 
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HM621100A Series 


■ READ CYCLE 




HM621 

100 A 

HM621100A 

HM621 

100 A 


Parameter 

Symbol 

_ -20 _ 

-25 

1 -35 1 

Unit 



Min 

Max 

Min 

Max 

Min 

Max 


Read Cycle Time 

tRC 

20 

— 

25 

_ 

35 

— 

ns 

Address Access Time 

tAA 

— 


__ 

25 

_ 

■91 

ns 

Chip Select Access Time 

tACS 

— 

20 

— 

25 

— 

35 

ns 

Chip Selection to Output in Low-Z 

tLZ* 

5 

— 

5 

_ 

5 

— 

ns 


WKESBtM 



0 

12 


15 

ns 

Output Hold from Address Change | 

tOH 

5 

— 

5 

— 

5 

— 

ns 


tPU 

0 

— 

0 

_ 

0 

— 

ns 


tPD 

— 

12 

— 

15 

— 

25 

ns 


■ READ TIMING WAVEFORM (1) 2,3 



m. ^ 


Address ^ 

<_> 

< 


1^_ W _ 


< ^OH 




Dout y 


^ Data Valid 


■ READ TIMING WAVEFORM (2) 2,4 


cs 


uout 


Vcc supply 
current 


jcc 

■sB 




tRC 




Jacs 


tLZ 


H .7 ^ I 


Hi ' ahImoedenoo kAA A 


tpu 


Jhz 


"V 


tpD High Impedence 






Notes: 1. Tran sition is measured ±200 mV from high impedance voltage with Load (B). This parameter is sampled and not 100% tested. 

2. WE is high for read cycle. 

3. Device is continuously selected, CS = Vil 

4. Address valid prior to or coincident with CS transition low. 
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HM621100A Series 


I WRITE CYCLE 


HM621100A HM621100A HM621100A 

-20 -25 -35 


Parameter 

Symbol 

I -20 I 

__ 




Min 

Max 

Min 

Max 

Min 

Write Cycle Time 

twc 

20 

— 

25 

— 

35 

Chip Selection to End of Write 

tew 

14 

— 

17 

— 

25 

Address Valid to End of Write 

tAW 

16 

— 

20 

__ 

30 

Address Setup Time 

tAS 

0 

— 

0 

— 

0 

Write Pulse Width 

tWP 

14 

— 

17 

— 

25 

Write Recovery Time 

tWR 

0 

— 

0 

— 

0 

Write to Output in High-Z 

twz' 

0 

12 

0 

15 

0 . 

Data to Write Time Overlap 

tDW 

12 

— 

15 

— 

20 

Data Hold from Write Time 

tDH 

0 

— 

0 


0 

Output Active from End of Write 

tow^ 

0 

— 

0 

— 

0 









HM621100A Series 


■ WRITE TIMING WAVEFORM (2) (CS Controlled) 



Notes: 1. Transition is measured ±200 mV from high impedance voltage with Load (B). This parameter is sampled and not 100% tested. 

2. A write occurs during the overlap of a low CS and a low WE. 

3. tWR is measured from the earlier of CS or WE going high to the end of write cycle. _ 

4. If the CS low transition occurs simultaneously with the WE low transition or after the WE transition, the output buffers remain in 
a high impedance state. 

5. Dout is the same phase of write data of this write cycle, if tWR is long enough. 


■ LOW VCC DATA RETENTION CHARACTERISTICS (Ta = 0 to +70°C) 
This characteristic is guaranteed only for L-version. 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

VcC for Data Retention 

Vdr 

2.0 


— 

V 


Data Retention Current 

ICCDR 

— 

2 

lOQl 

MA 

CS > VCC-0.2V 

Chip Deselect to 

Data Retention Time 

tCDR 

0 

— 

— 

ns 

Vin > VcC -0.2V or 

OV < Vin < 0.2V 

Operation Recovery Time 

tR 

5 

— 

— 

ms 



Note: VcC = 3.0 V. 

■ LOW VcC DATA RETENTION TIMING WAVEFORM 
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Preliminary 


HM628512 Series- 

524,288-Word x 8-Bit High Speed CMOS Static RAM 


■ DESCRIPTION 

The Hitachi HM628512 is a 4M-bit Static RAM 
organized 512-kword x 8-bit. It realizes higher den¬ 
sity, higher performance and low power consump¬ 
tion by employing 0.5 jiim Hi-CMOS process 
technology. The device, packaged in a 525-mil SOP 
(foot print pitch width) or 600-mil plastic DIP, is avail¬ 
able for high density mounting. LP-version is suit¬ 
able for battery back up system. 

■ FEATURES 

• High speed 

Fast Access time 55/70/85/100 ns (max.) 

• Low power 

Standby: 10 |iW (typ.) (L/L-SL version) 
Operation: 75 mW/MHz (typ.) 

• Single 5V supply 

• Completely static memory 

No clock or timing strobe required 

• Equal access and cycle times 

• Common data input and output: Three state input 

• Directly TTL compatible: All Inputs and outputs 

• Capacility of battery back up operation 

(L/L-SL version) 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM628512P-5 

55 ns 


HM628512P-7 

70 ns 


HM628512P-8 

85 ns 


HM628512P-10 

100 ns 


HM628512LP-5 

55 ns 

600-mil, 32 pin 

HM628512LP-7 

70 ns 

Plastic DIP 

HM628512LP-8 

85 ns 

(DP-32) 

HM628512LP-10 

100 ns 


HM628512LP-5SL 

55 ns 


HM628512LP-7SL 

70 ns 


HM628512LP-8SL 

85 ns 


HM628512LP-10SL 

100 ns 


HM628512FP-5 

55 ns 


HM628512FP-7 

70 ns 


HM628512FP-8 

85 ns 


HM628512FP-10 

100 ns 


HM628512LFP-5 

55 ns 

525-mil, 32 pin 

HM628512LFP-7 

70 ns 

Plastic SOP 

HM628512LFP-8 

85 ns 

(FP-32D) 

HM628512LFP-10 

100 ns 


HM628512LFP-5SL 

55 ns 


HM628512LFP-7SL 

70 ns 


HM628512LFP-8SL 

85 ns 


HM628512LFP-10SL 

100 ns 




(FP-32D) 


■ PIN ARRANGEMENT 


HM628512 Series 



Al8ll 

1 

^ 32 

□ vcc 

Aiell 

2 

31 

□ A15 

AuC 

3 

30 

□ A17 

Ai2 II 

4 

29 

□ WE 

A7II 

5 

28 

□ Ai3 

Aell 

6 

27 

□ As 

As C 

7 

26 

□ Ag 

A411 

8 

25 

□ A11 

As II 

9 

24 

□ OE 

AsC 

10 

23 

□ A10 

Aid 

11 

22 

□ cs 

Aod 

12 

21 

□ I/07 

l/Ood 

13 

20 

□ I/Os 

I/O1 II 

14 

19 

□ I/O5 

I/O2C 

15 

18 

□ I/O4 

VSSd 

16 

17 

□ I/O3 



(Top View) 



■ PIN DESCRIPTION 


Symbol 

Function 

A 0 -A 18 

Address 

I/O 0 -I/O 7 

Input/Output 

CS 

Chip Select 

We 

Write Enable 

OT 

Output Enable 

Vcc 

Power Supply 

vss 

Ground 
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HM628512 Series — 
■ BLOCK DIAGRAM 



■ FUNCTION TABLE 


WE 

CS 

OE 

Mode 

Vcc Current 

Dout Pin 

Ref. Cycle 

X 

H 

X 

Not Selected 

ISB, ISBl 

High-Z 

— 

H 

L 

H 

Output Disable 

ICC 

High-Z 


H 

L 

L 

Read 

ICC 

Dout 

Read Cycle 

L 

L 

H 

Write 

ICC 

Din 

Write Cycle (1) 

L 

L 

L 

Write 

ICC 

Din 

Write Cycle (2) 


Note: X: H or L 


■ AbSuLUT E MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Voltage on any Pin Relative to Vss 

Vt 

-0.5*» to +7.0 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature 

Topr 

0 to +70 

"C 

Storage Temperature 

Tstg 

-55 to+125 

°c 

Storage Temperature Under Bias 

Tbias 

-10 to +85 

°c 


Notes 1. -3.0V for pulse half-width < 30 ns 


■ RECOMMENDED DC OPERATING CONDITIONS (Ta = 0 to +70°C) 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input High (Logic 1) Voltage 

VIH 

2.2 

— 

6.0 

V 

Input Low (Logic 0) Voltage 

VIL 

-0.3*^ J 

— 

0.8 

V 


Note *1. -3.0V for pulse half-width < 30ns. 
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HM628512 Series 


■ DC CHARACTERISTICS (Ta = 0 to +70°C, Vcc = 5V ± 10%, Vss = OV) 


Item 

Symbol 

Test Conditions 

Min 

Typ** 

Max 

Unit 

Input Leakage Current 

|iui 

ViN = Vss to Vcc 

— 

— 

2 

pA 

Output Leakage Current 

IlLol 

CS = ViH, OE = ViH or WE = Vil, 
Vi/o= Vss to Vcc 

— 

— 

2 

pA 

Operating Power Supply 
Current: DC 

ICC 

CS = Vil, Others = VihA^IL, 
Il/0= 0 mA 

— 

15 

35 

mA 

Operating Power 

icci 

Min. Cycle, Duty = 100% 

CS = Vil, Others = VihA^IL 

Il/O = 0 mA 

— 

55 

90 

mA 

Supply Current 

ICC2 

Cycle Time = 1 ps. Duty = 100% 
Il/O = 0 mA, CS < 0.2V, 

ViH > Vcc -0.2V, Vil < 0.2V 

— 

15 

30 

mA 

Standby Power Supply 

Current: DC 

ISB 

CS = ViH 

— 

1 

3 

mA 

Standby Power Supply 

Current (1): DC 


Vin>0V,^> Vcc -0.2V 

— 

0.02 

2 

mA 

ISBl 

Vin>0V,CS> Vcc -0.2V 

— 

2*2 

100*2 

pA 


Vin > OV, CS > Vcc -0.2V 

— 

2*3 

50*3 

pA 

Output Low Voltage 

VoL 

lOL = 2.1 mA 

— 

— 

0.4 

V 

Output High Voltage 

VOH 

lOH = -L0 mA 

2.4 

— 

— 

V 


Notes: 1. Typical values are at VcC = 5.0V, Ta = +25°C and specified loading. 

2. This characteristics is guaranteed only for L-version. 

3. This characteristics is guaranteed only for L-SL version. 


■ CAPACITANCE (Ta = 25°C, f = 1.0 MHz)* > 


Item 

Symbol 

Typ 

Max 

Unit 

Test Conditions 

Input Capacitance 

Cin 

— 

8 

pF 

Vin = OV 

Output Capacitance 

Cl/0 

— 

10 

pF 

Vi/o = OV 


Note *1. This parameter is sampled and not 100% tested. 


■ AC CHARACTERISTICS (Ta = 0 to +70°C, Vcc 5V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: 0.8V to 2.4V 

• Input rise and fall times: 5ns 

• Input and Output timing reference levels: 1.5V 

• Output load: 1 TTI gate + Cl (100 pF) (including scope and jig) 


■ READ CYCLE 


Item 

Symbol 

HM628512-5 

HM628512-7 

HM628512-8 

HM628512-10 

Unit 

Note 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Read Cycle Time 

tRC 

55 

— 

70 

— 

85 

— 

100 

— 

ns 


Address Access Time 

tAA 

— 

55 

— 

70 

— 

85 

— 

100 

ns 


Chip Select Access Time 

tco 

— 

55 

— 

70 

— 

85 

— 

100 

ns 


Output Enable to Output Valid 

tOE 

— 

25 

— 

35 

— 

45 

— 

50 

ns 


Chip Selection to Output in Low-Z 

tLZ 

5 

— 

10 

— 

10 

— 

10 

— 

ns 

1,2,3 

Output Enable to Output in Low-Z 

tOLZ 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

1,2,3 

Chip Deselection to Output in High-Z 

tHZ 

0 

20 

0 

25 

0 

30 

0 

35 

ns 

1,2,3 

Output Disable to Output in High-Z 

tOHZ 

0 

20 

0 

25 

0 

30 

0 

35 

ns 

1,2,3 

Output Hold from Address Change 

tOH 

5 

— 

10 

— 

10 

— 

10 

— 

ns 
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HM628512 Series - 

■ READ TIMING WAVEFORM*^ 


Address 


CS 


OE 


Dout 



Notes: 


1. tHZ and tOHZ are defined as the time at which the outputs achieve and open circuit conditions and are not referenced to 
output voltage levels. 

2. At any given temperature and voltage condition, tHZ max is less than tLZ min both for a given device and from device to 
device. 

3. This parameter is sampled and not 100% tested. 

4. WE is high for read cycle. 
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HM628512 Series 


■ WRITE CYCLE 


Parameter 

Symbol 

HM628512-5 

HM628512-7 

HM628512-8 

HM628512-10 

Unit 

Note 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Write Cycle Time 

twc 

55 

— 

70 

— 

85 

— 

100 

— 

ns 


Chip Selection to End of Write 

tew 

55 

— 

60 

— 

75 

— 

80 

— 

ns 


Address setup Time 

tAS 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


Address Valid to End of Write 

tAW 

50 

— 

60 

— 

75 

— 

80 

— 

ns 


Write Pulse Width 

tWP 

40 

— 

50 

— 

55 

— 

60 

— 

ns 


Write Recovery Time 

tWR 

5 

— 

5 

— 

5 

— 

5 

— 

ns 


WE to Output in High-Z 

tWHZ 

0 

20 

0 

25 

0 

30 

0 

35 

ns 

10 

Data to Write Time Overlap 

tDW 

25 

— 

30 

— 

35 

— 

40 

— 

ns 


Data Hold from Write Time 

tDH 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


Output Active from End of Write 

tow 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

10 


■ WRITE TIMING WAVEFORM (1) (OE Clock) 



iwc 


Address ^ 

<_^ 

< 



IWR 


“ /// 


7 

tcW*2 

-^ 

xWWW 




c-s \\\ 

w 

J 

y///////// 

WE 


tAS‘3 ^ 

*6 

twp*'' 





_ 1 


tcHZ 

-<-► 


i 



»»»»> 


Din 




tow 


tpH 


>kxxxx: 
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HM628512 Series 


■ WRITE TIMING WAVEFORM (2) (OE Low Fixed) 


Address 


CS 


WE 


Dout 


Din 


Notes: 1. A write occurs during the overlap (twP) of a low CS and a low WE. A write begins at the later transition of CS going low 

or WE low. A write ends at the earlier transition of CS going high or WE going high. twP is measured from the beginning 
of write to the end of write. 

2. tew is measured from CS going low to the end of write. 

3. tAS is measured from CS going low to the end of write. 

4. tWR is measured from the earlier of WE or CS going high to the end of write cycle. 

5. During this period, I/O pins are in the output state so that the input signals of the opposite phase to the outputs must not be 
applied. 

6. If the CS low transition occurs simultaneously with the WE low transition or after the WE transition, the output remain in a 
high impedance state. 

7. Dout is the same phase of write data of this write cycle. 

8. Dout is the read data of next address. 

9. If CS is low during this period, I/O pins are in the output state. Therefore, the input signals of opposite phase to the outputs 
must not be applied to them. 

10. This parameter is sampled and not 100% tested. 
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HM628512 Series 


■ LOW VCC DATA RETENTION CHARACTERISTICS (Ta = 0 to +70°C,) 
This characteristics is guaranteed only for L/L-SL version 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Vcc for Data Retention 

Vdr 

2 

— 

— 

V 

CS > Vcc -0.2V, Vin > OV 

Data Retention Current 

ICCDR 

— 

1 

50*1 

|iA 

Vcc = 3.0V, Vin > OV 
CS> Vcc-0.2V 


— 

1 

15*2 

pA 

Chip Select to Data Retention Time 

tCDR 

0 

_ 

_ 

ns 

See Retention Waveform 

Operation Recovery Time 

tR 

5 

— 

— 

ms 


■ LOW VcC data retention timing waveform (CS Controlled) 



Notes: 1. For L-version and 20 gA max. at Ta = 0 to 40°C. 

2. For SL-version and 3 \xA max. at Ta = 0 to 40°C. 

3. CS controls address buffer, WE buffer, OE buffer, and Din buffer. In data retention mode, Vin levels (address, WE, OE, 
I/O) can be in the high impedance state. 
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HM66205 Series- 

524,288-Word x 8-Bit High Density CMOS Static RAM Module 
Description 

The HM66205 is a high density 4M-bit static RAM module 
consisting of 4 pieces HM628128LTS products (TSOP type 1M 
static RAM) and a HD74ACT138FP equivalent product (SOP 
type CMOS decoder logic). 

An outline of the HM66205 is the standard 600 mil width 32 
pin dual-inline package, its pin arrangement is completely 
compatible with the forthcoming 4M-bit monolithic static RAM. 

The HM66205 offers the features of low power and high 
speed by using high speed CMOS devices. And, the HM66205 
makes high density mounting possible with no surface mount 
technology. 

These features make the HM66205 ideally suited for high 
density, compact memory system. 

Features 

• High density 32 pin DIP 

Mounting 4 pcs. of 1M static RAM (TSOP; 

HM628128LTS) and CMOS decoder logic (SOP; 

HD74ACT138FP equivalent). 

• Pin compatible with 4M monolithic static RAM 

• High speed 

Fast access time 85/100/120ns (maximum). 

• Equal access and cycle time 

• Completely static RAM 

No clock or timing strobe required 

• Low Power standby and low power operation 

Standby; .40/*W (typical) 

Operation:.80 mW (typical) 

• Common data input and output, three state outputs 

• Capable of battery backup operation 

• Directly TTL compatible: All inputs and outputs 


■ TYPE OF PRODUCTS 


■ PIN ARRANGEMENT 


1 

32 

2 

31 

3 

30 

4 

29 

5 

28 

6 

27 

7 

26 

8 

25 

9 

24 

10 

23 

11 

22 

12 

21 

13 

20 

14 

19 

15 

18 

16 

17 


(Top View) 


■ PIN DESCRIPTION 


Pin Name 

Function 

Ao-A|8 

Address 

I/Oj-I/Og 

Input/Output. 


Chip Select 

WE 

Write Enable 

OE 

Output Enable 

Vcc 

Power Supply 

Vss 

Ground 


Part No. 

Access 

Package 

HM66205L-85 

85 ns 

600-niil 

HM66205L-10 

100 ns 

Module DIP 

HM66205L-12 

120 ns 


The 66205 module was designed for pinout and signal compatibility with the 
forthcoming 512K x 8 monolithic device. 
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HM66205 Series 


■ BLOCK DIAGRAM 
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HM66205 Series 


■ MODE SELECTION 


Mode 

CS 

We 

ol 

I/O 

Current 

Note 

Not Selected (Power Down) 

H 

X 

X 

High-Z 

tsB* IsBi 


Read 

L 

H 

L 

Dout 

Icc 

Read CycleO)-(3) 

Write 

L 

L 

H 

Din 

Icc 

Write Cycled) 

L 

L 

L 

Din 

Icc 

Write Cyclc(2) 


NOTE: X = Don’t care (H or L). 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Rating 

Unit 

Voltage on Any Pin Relative to Vgs 

Vt 

-0.5 to +7.0 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature Range 

Topr 

0 ~ +70 


Storage Temperature Range 

Tstg 

-55 to +125 

“C 

Storage Temperature Range Under Bias 

Tbias 

-10 ~ +85 

“C 


■ ELECTRICAL CHARACTERISTICS 
• Recommended DC Operating Conditions (Ta = 0 to +70®C) 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input Voltage 

V,H 

2.2 

- 

6.0 

V 

ViL 

-0.5 

- 

0.8 

V 


■ DC CHARACTERISTICS (Vcc = 5V ± 10%, Vss = OV, Ta = 0 to +70X) 


Parameter 

Symbol 

Min. 

Typ.*' 

Max. 

Unit 

Test Conditions 

Input Leakage Current 

UliI 

- 

__ 

2 

fiA 

Vin = Vss ~ Vcc 

Output Leakage Current 

IIloI 

- 

- 

2 

HA 

CS - VjH, OE = V'lH Or WE = v'lL, 

Vi/0 = Vss ~ Vcc 

Operating Power Supply Current: EXT 

Icc 

- 

19 

46 

mA 

CS = V|L, Others V|h/V|l, lyQ = 0 mA 

Average Operating Power 

Supply Current 

Icci 

- 

48 

89 

mA 

Min. Cycle, Duty = 100% 

CS = VjL, Ij/o ~ 0 mA, Other Vjj|/V|l 

Average Operating Power 

Supply Current 

Icc2 

- 

16 

36 

mA 

Cycle Time = 1/its, Duty = 100%, 

Ii/o == 0 mA, ^ S 0.2V, 

ViH = Vcc-0.2V, V,lS 0.2V 

Standby Power Supply Current: DC 

ISB 

- 

4 

12 

mA 

^ = Vm 

Standby Power Supply Current 

ISBI 

- 

8 

400 

nA 

Vi„2s0V,CS = Vcc-0.2 

Output Low Voltage 

VoL 

_ 


0.4 

V 

Iql == 2.1 mA 

Output High Voltage 

VOH 

2.4 

- 

- 

V 

Iqh ~ -1.0 mA 


NOTE: I. Typical values are at Vcc = 5.0V. Ta = +25‘’C and specified loading. 
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HM66205 Series 


■ CAPACITANCE (Ta = 25°C, f = IMHz) 


Parameter 

Symbol 

Typ. 

Max. 

Unit 

Test Conditions 

Notes 

Input Capacitance^') 

^inl 

- 

45 

pF 

II 

e 

> 

Ao-A,6, we, OE 

Input Capacitance'^^) 

Cin2 

- 

45 

pF 

1 Vi„ = ov 1 

A 17 -A 18 , CS 

Input/Output Capacitance 

Ci/0 

- 

50 

pF 

> 

o 

11 

o 

I/Oi-I/Og 


NOTE: This parameter is sampled and not 100% tested. 


■ AC CHARACTERISTICS (Ta = 0 to +70°C, Vcc = 5V ± 10%, unless otherwise noted) 

AC Test Conditions 

Input pulse levels: 

Input rise and fall times: 

Input arid output timing reference level 
Output load: 


• Read Cycle 


Parameter 

Symbol 

HM66205L-85 

HM66205L-10 

HM66205L-12 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Read Cycle Time 

tRC 

85 

- 

100 

- 

120 

- 

ns 

Address Access Time 

^AA 

- 

85 

- 

100 

- 

120 

ns 

Chip Select Access Time 

Ucs 

- 

85 

- 

100 

- 

120 

ns 

Output Enable to Output Valid 

k)E 

- 

35 

- 

45 

- 

50 

ns 

Chip Selection to Output in Low-Z 

k:LZ 

10 

- 

10 

- 

10 

- 

ns 

Output Enable to Output in Low-Z 

k>LZ 

5 

- 

5 

- 

5 

- 

ns 

Chip Deselection to Output in High-Z 

klHZ 

0 

25 

0 

30 

0 

35 

ns 

Output Disable to Output in High-Z 

k)HZ 

0 

20 1 

0 

30 

0 

35 

ns 

Output Hold From Address Change 

k)H 

10 

- 1 

10 

- 

10 

_z_ 

ns 


0.8V to 2.4V 
5 ns 
1.5V 

1 TTL gate and Cl - 100 pF (including scope and jig) 


• Read Cycle Timing (1) 


Address 


OE 


CS 


Dout 
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HM66205 Series 


• Read Cycle Timing (2) *i. * 2 . *4 


Address 


Dout 



< tRC 


> 

< _ > 



^ tAA 

w tOH ^ 

-H 


.. ) 


Valid X 


• Read Cycle Timing (3) *3, m 


CS 


Dout 



tACS 




tCLZ 




tCHZ 


Valid 




NOTES: 1. WE is high for read cycle. 

2. Device is continuously selected, CS = Vjl. 

3. Address should be valid prior to or coincident with CS transition low. 

4. OE = ViL. 


Not Valid 


• Write Cycle 


Parameter 

Symbol 

HM66205L-85 

HM66205L-10 

HM66205L-12 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Write Cycle Time 

twc 

85 

- 

100 

- 

120 

- 

ns 

Chip Selection to End of Write 

tew 

75 

- 

90 

- 

100 

- 

ns 

Address Setup Time 

tAS 

0 

- 

Q 


f\ 

- 

n3 

Address Valid to End of Write 

tAW 

75 

- 

90 

- 

100 

- 

ns 

Write Pulse Width 

twp 

65 

- 

75 

- 

85 

- 

ns 

Write Recovery 

tWR 

. 5 

- 

5 

- 

10 


ns 

Write to Output in High-Z 

tWHZ 

0 

30 

0 

35 

0 

40 

ns 

Data to Write Time Overlap 

tow ' 

35 

- 

40 

- 

45 

- 

ns 

Data Hold From Write Time 

tOH 

0 

- 

0 

- 

0 

- 

ns 

Output Active From End of Write 

tow 

5 

- 

5 

- 

5 

- 

ns 
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Write Cycle Timing (1) (OE Clock) 



NOTES; 


1. A write occurs during the overlap (twp of a low ^ and low WE. 

2. twR is measured from the earlier of CS or WE going high to the end of write cycle. 

3. During this period, I/O pins are in the output state. The input signals out of phase must not be applied. 

4. If the CS low transition occurs simultaneously with the WE low transition or after the Wl low transition, output remain in a high impedance state. 

5. OE is continuously low. (OE = Vjl). 

6. Dout should be held in the phase of the written data during this write cycle. 

7. Dout is the read data of next address. 

8. If CS is low during this period, I/O pins are in the output state. The input signals which are opposite to the output level should not be applied to I/O pins. 
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Low Vcc Data Retention Characteristics (Ta = 0 to +70‘’C) 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Conditions 

Vcc for Data Retention 

Vdr 

2.0 

- 

- 

V 

CS ^ Vii^, A,7-Ai8 ^ VjN 

Data Retention Current 

tccDR 

- 

4 

200 

fiA 

« ^ V,N, V,N = ov 

Chip Deselect to Data Retention Time 

tCDR 

0 

- 

- 

ns 

See Retention W^vefomi 

Operation Recovery Time 

tR 

tRC 

- 

- 

ns 



NOTE: 1. tRc = Read Cycle Time. 

■ Low Vcc Data Retention Waveform 



ov 
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■Preliminary 


HM624100 Series 


1,048,576-Word x 4-Bit High Speed CMOS Static Ram 


■ FEATURES 

• High Speed: 

Fast access time 25/30/35/45 ns(max.) (P-version) 
30/35/45 ns (max.) (LP-version) 

• Completely static memory 

No clock or timing strobe required 

• Equal access and cycle time 

• TTL compatible-AII inputs and outputs 

• Thin plastic package for high density mounting 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM624100JP-25 

25 ns 


HM624100JP-30 

30 ns 

400 mil 32-pin 

HM624100JP-35 

35 ns 

SOJ 

HM6241()0JP-40 

45 ns 

(CP-32D) 



HM624100JLP-30 

30ns 


HM624100JLP-35 

35ns 


HM624100JLP-45 

45ns 


HM6241 OOP-25 

25ns 


HM624100P-30 

30ns 


HM6241 OOP-35 

35ns 


HM6241 OOP-45 

45ns 

32-pin 

HM624100LP-30 

30ns 

TSOP (II) 

HM624100LP-35 

35ns 


HM624100LP-45 

45ns 




■ PIN ARRANGEMENT 



■ PIN DESCRIPTION 


Pin Name 

Function 

Ao-Ai9 

Address Input 

I/O 1-1/04 

Data Input/Output 

CS 

Chip Select 

WE 

Write Enable 

OE 

Output Enable 

vcc 

Power Supply 

Vss 

Ground 

NC 

No Connection 
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HM624100 Series 


■ BLOCK DIAGRAM 



■ FUNCTION TABLE 


cs 

OE 

WE 

Mode 

VCC Current 

I/O Pin 

Ref. Cycle 

H 

X 

X 

Deselect 

ISB, ISBl 

High-Z 

— 

L 

L 

H 

Read 

ICC 

Dout 

Read Cycle 1,2,3 

L 

H 

L 

Write 

ICC 

Din 

Write Cycle 1 

L 

L 

L 

Write 

ICC 

Din 

Write Cycle 2 


Note: X: H or L 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

1 Value 1 

Unit 

Voltage on any pin relative to Vss 

Vt 

p 

+ 

o 

V 

Power Dissipation 

PT 

1.0 

W 

Operating Temperature 

Topr 

0 to +70 

°C 

Storage Temperature 

Tstg 

-55 to+125 

°c 

Storage Temperature Under Bias 

Tbias 1 

-10 to+85 

°c 


Note: I. Vt min = -2.0 V for pulse width < lO ns. 
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HM624100 Series 


■ RECOMMENDED DC OPERATING CONDITIONS (Ta = 0 to +70°C) 


Item 

Symbol 

Min. 

Typ 

Max. 

Unit 

Supply Voltage 

VCC 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input High Voltage 

ViH 

2.2 

— 

6.0 

V 

Input Low Voltage 

ViL 

-0.5« 

__ 

0.8 

V 


Note: I. ViL min = -2.0 V for pulse width < lO ns. 


■ DC CHARACTERISTICS (Ta = 0 to +70°C, Vcc = 5V ± 10%, Vss = OV) 


Item 

Symbol 

HM624100P 

HM624100LP 

Unit 

Test Conditions 

Min. 

Typ 

Max. 

Min. 

Typ 

Max. 

Input Leakage Current 

llLlI 

— 

— 

2.0 

- 

- 

2.0 

pA 

Vcc = Max., Vin = VsS to VcC 

Output Leakage Current 

IlLol 

— 

— 

2.0 

— 

— 

2.0 

pA 

CS = ViH 

Vi /0 = Vss to Vcc 

Operating VcC 

Current 

Icc 

— 

— 

150 

— 

— 

140 

mA 

CS = ViL, Il/o = 0 mA, 

Cycle=25 ns. (P), 35 ns. (LP) 

Standby VCC 

Current 

ISB 

— 

— 

60 

— 

— 

5 

mA 

= ViH 

Cycle=25 ns. (P), 35 ns. (LP) 

ISBl 

— 

— 

10 

— 

— 

0.1 

mA 

CS> Vcc-0.2V 

0 V< Vin < 0.2V or 

Vin > Vcc-0.2V 

Output Low Voltage 

VOL 

— 

— 

0.4 

— 

— 

0.4 

V 

IOL= 8mA 

VOH 

2.4 

_ 

~ 

2.4 

— 

— 

V 

lOH = -4mA 


■ CAPACITANCE (Ta = 25°C, f= I MHz) 


Item 

Symbol 

Min 

Max 

Unit 

Test Conditions 

Input Capacitance 

Cin 

— 

5 

pF 

Vin = 0V 

Output Capacitance 

Cl/0 

— 

10 

pF 

Vl/0 = 0 V 


Note: I. This parameter is sampled and not 100% tested. 


■ AC CHARACTERISTICS (Ta = 0 to +70°C, Vcc = 5V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: Vss to 3.0 V 

• Input rise and fall times: 4 ns 

• Input and Output timing reference levels: 1.5 V 

• Output load: See Figures 



* Including scope & jig. 


5pF* 


Output Load (B) 

(for tcHZ- tcLZ, twHZ & tow) 
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HM624100 Series 

■ READ CYCLE 




HM624100-25 

HM624100-30 

HM624100-35 

HM624100-45 


Item 

Symbol 

F 


P/LP 

P/L 

P/LP 

Unit 



Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


Read Cycle Time 

tRC 

25 

— 

30 

— 

35 

— 

45 

__ 

ns 

Address Access Time 

tAA 

— 

25 

— 

30 


35 

__ 

45 

ns 

Chip Select Access Time 

tACS 

— 

25 

— 

30 

_ 

35 


45 

ns 

Chip Selection to Output in Low-Z 

tCLZ* 

5 

— 

5 

— 

5 

__ 

10 

_ 

ns 

Output Enable to Output Valid 

tOE 

— 

10 

— 

13 

— 

15 

— 

20 

ns 

Output Enable to Output in Low-Z 

tOLZ’ 

0 

_ 

0 

— 

0 

— 

0 

_ 

ns 

Chip Deselection to Output in High-Z 

tCHZ^ 

0 

10 

0 

10 

0 

15 

0 

15 

ns 

Chip Disable to Output in High-Z 

tOHZ^ 

0 

10 

0 

10 

0 

15 

0 

15 

ns 

Output Hold from Address Change 

tOH 

5 

— 

5 

— 

5 

— 

5 


ns 

Chip Selection to Power Up Time 

tPU 

0 

— 

0 

— 

0 

— 

0 

1 

ns 

Chip Deselection to Power Down Time 

tPD 

— 

20 

— 

20 

_ 

30 

— 

20 

ns 


■ READ TIMING WAVEFORM (1) 2 


Address 


OE 


CS 


Dout 



■ READ TIMING WAVEFORM (2) 2,3,5 



< > 


Address y 

K_> 

K_:_ 


tAA ^ 1 


« toH ^ 


< toH ^ 



Dout ^ 



L_ 


■ READ TIMING WAVEFORM (3) 2,4,5 


CS 


Dout 




tACS 




tCLZ 


text 


tCHZ 




Notes: 1. Tran sition is measured ± 200 mV from steady state voltage with Load (B). This parameter is sampled not 100% tested. 

2. WE is high for read cycle. 

3. CS is low. 

4. Address valid prior to or coincident with CS transition low. 

5.0E = Vil. 
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■ WRITE CYCLE 


Parameter 


Symbol 


HM624100-25 
P 

Min Max 


HM624100-30 
P/LP 

Min Max 


HM624100-35 
P/L 

Min Max 


HM624100-45 
P/LP 

Min Max 


Unit 


Write Cycle Time 


tWC 


25 


30 


35 


45 


Chip Selection to End of Write 


15 


20 


25 


35 


Address Valid to End of Write 


20 


25 


35 


Address Setup Time 


tAS 


Write Pulse Width 


tWP 


20 


25 


35 


Write Recovery Time 


tWR 


Output Disable to Output in High-Z 


tOHZ 


10 


10 


Write to Output in High-Z^ 


tWHZ 


10 


10 


Data to Write Time Overlap 


12 


20 


30 


Data Hold from Write Time 


Output Active from End of Write 


tow 


■ WRITE TIMING WAVEFORM (1) 


Address 


OE 

CS 


□out 


Din 
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HM624100 Series 


■ WRITE TIMING WAVEFORM (2) 6 



Notes; 1. Transition is measured ± 200 mV from high impedance voltag e with Load (B). This parameter is sampled not 100% tested. 

2. A write occurs during the overlap (twp) of a low CS and a low WE. 

3. tWR is measured from the earlier of CS or WE going high to the end of write cycle. 

4. During this period, I/O pins are in the output state so that the input signals of the opposite phase 
to the outputs must not be applied. 

5. If CS low transition occurs simultaneously with the WE low transitions or after the WE transition, output remain a high 
impedance state. 

6. OE is continuously low. (OE = Vil) 

7. Dout is the same phase of write data of this write cycle. 

8. Dout is the read data of next address. 

9. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must 
not be applied. 
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HM624100 Series 


■ LOW VCC DATA RETENTION CHARACTERISTICS (Ta = 0 to +70°C) 
This characteristic is guaranteed only for L-version. 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Vcc for Data Retention 

Vdr 

2.0 


— 

V 

CS > VCC-0.2V, 

Vin > Vcc -0.2V or 

OV < Vin < 0.2V 

Data Retention Current 

ICCDR 

— 

__ 

tool 

MA 

Chip Select to Data 

Retention Time 

tCDR 

0 

— 

— 

ns 

Operation Recovery Time 

tR 

5 

— 

— 

ms 


Note: Vcc = 3.0 V. 

■ LOW Vcc DATA RETENTION TIMING WAVEFORM 



ov 
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Preliminary 


HM621400 Series- 

4,194,304-Word x 1-Bit High Speed CMOS Static RAM 


■ FEATURES 

• High Speed: 

Fast access time 25/30/35/45 ns(max.) (P-version) 
30/35/45 ns(max.) (LP-version) 

• Single 5V supply 

• Completely static memory 

No clock or timing strobe required 

• Equal access and cycle times 

• TTL compatible: All inputs and outputs 

• Thin plastic package for high density mounting 

■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM621400JP-25 

25 ns 


HM621400JP-30 

30 ns 


HM621400JP-35 

35 ns 

400-mil, 32 pin 

HM621400JP-45 

45 ns 

SOJ 

HM621400JLP-30 

30 ns 

(CP-32D) 

HM621400JLP-35 

35 ns 


HM621400JLP-45 

45 ns 


HM621400P-25 

25 ns 


HM621400P-30 

30 ns 


HM621400P-35 

35 ns 

32-pin 

HM621400P-45 

45 ns 

TSOP (II) 

HM621400LP-30 

30 ns 


HM621400LP-35 

35 ns 


HM621400LP-45 

45 ns 




(CP-32D) 


■ PIN ARRANGEMENT 



■ PIN DESCRIPTION 


Pin Name 

Function 

A 0 -A 21 

Address Input 




Uciia input 

Dout 

Data Output 


Chip Select 

WE 

Write Enable 

OE 

Output Enable 

vcc 

Power Supply 

Vss 

Ground 

NC 

No Connection 
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HM621400 Series 


■ BLOCK DIAGRAM 



■ FUNCTION TABLE 


cs 

OE 

WE 

Mode 

VCC Current 

Dout Pin 

Ref. Cycle 

H 

X 

X 

De.select 

ISB, ISBl 

High-Z 

— 

L 

L 

H 

Read 

ICC 

Dout 

Read Cycle 1,2,3 

L 

H 

L 

Write 

ICC 

Din 

Write Cycle 1 

L 

L 

L 

Write 

ICC 

Din 

Write Cycle 2 


Note: X; H or L 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Voltage on any Pin Relative to Vss 

Vt 

-0.5*1 to +7.0 

V 

Power Dissipation 

pt 

l.O 

W 

Operating Temperature 

Topr 

0 to +70 

°c 

Storage Temperature 

Tstg 

-55 to+125 

°c 

Storage Temperature Under Bias 

Tbias 

-10 to+85 

°c 


Note I. Vt min. = -2.0V for pulse width < lO ns 


■ RECOMMENDED DC OPERATING CONDITIONS (Ta = 0 to +70°C) 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input High Voltage 

ViH 

2.2 

— 

6.0 

V 

Input Low Voltage 

ViL 

-0.5*1 

— 

0.8 

V 


Note I. ViL min. = -2.0V for pulse width < 10ns. 
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HM621400 Series 


■ DC CHARACTERISTICS (Ta = 0 to +70'“C, Vcc = 5V + 10%, Vss = OV) 


Item 

Symbol 

HM621400P 

HM621400LP 

Min 

Typ 

Max 

Unit 

Test Conditions 

Min 

Typ 

Max 

Unit 

Test Conditions 

Input Leakage Current 

IlLlI 

— 

— 

2.0 

ma 

Vcc = Max. 

Vin = Vss to Vcc 

— 

— 

2.0 

[lA 

Vcc = Max. 

Vin = Vss to Vcc 

Output Leakage Current 

IlLol 

-- 

— 

2.0 

ma 

CS = ViH 

Vl /0 = Vss to Vcc 

— 

— 

2.0 

pA 

^=ViH 

Vl /0 = Vss to Vcc 

Operating Vcc Current 

ICC 

— 

— 

150 

mA 

ViL,Il/O = 0mA 
Cycle = 25 ns 

— 

— 

140 

mA 

^=ViL,Il/O = 0mA 
Cycle = 30 ns 

Standby Vcc Current 

ISB 

— 

— 

60 

mA 

^ = ViH, 

Cycle = 25 ns 

— 

— 

5 

mA 

CS = ViH, 

Cycle = 30 ns 

ISBl 

— 

— 

10 

mA 

CS> Vcc-0.2V 
OV < Vin < 0.2V or 
Vin > Vcc-0.2V 

— 

— 

0.1 

mA 

^ > Vcc -0.2V 
OV < Vin < 0.2V or 
Vin > Vcc -0.2V 

Output Voltage 

VOL 

— 

— 

0.4 

V 

lOL = 8 mA 

— 

— 

0.4 

V 

lOL = 8 mA 

VOH 

2.4 

— 

— 

V 

lOH = -4 mA 

2.4 

— 

— 

V 

lOH = -4 mA 


■ CAPACITANCE (Ta = 25°C, f = 1 MHz) 


Item 

Symbol 

Typ 

Max 

Unit 

1 Test Conditions 

Input Capacitance 

Cin 

__ 

5 

pF 

> 

o 

II 

Z 

> 

Input/Output Capacitance 

Cl/0 

— 

10 

pF 

1 Vi/0 = OV 


Note 1. This parameter is sampled and not 100% tested. 


■ AC CHARACTERISTICS (Ta = 0 to +70°C, VcC 5V ± 10%, unless otherwise noted.) 

Test Conditions 


• Input pulse levels: Vss to 3.0V 

• Input rise and fall times: 4ns 

• Input and Output timing reference levels: Input 1.5V 

Output 1.5V 


• Output load: See Figures 


Output load (A) 


Output Load (B) 

(for tcHz. %HZ, tow, toLZ & toHz) 
+5V 


T 30pF* 


k 




Note: * Including scope & jig. 




■ READ CYCLE 


Item 

Symbol 

HM621400-25P | 

HM62I400-30PA.P| 

HM621400-35PA.P| 

HM621400-45P/LP| 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Read Cycle Time 

tRC 

25 

— 

30 

— 

35 

— 

45 

— 

ns 

Address Access Time 

tAA 

— 

25 

— 

30 

— 

35 

— 

45 

ns 

Chip Select Access Time 

tACS 

— 

wm 

— 


— 

35 

— 


ns 

Chip Selection to Output in Low-Z 


5 


■■ 


5 

_ 

mm 


ns 

Output Enable to Output Valid 

1_tOE_1 

— 

■■ 


mm 

__ 

15 



ns 

Output Enable to Output in Low-Z 




■■ 


■■ 

— 



ns 

Chip Deselection to Output in High-Z 




■H 





mm 

ns 

Chip Disable to Output in High-Z 


■■ 


■■ 




0 

mm 

ns 

Output Hold from Address Change 

tOH 

1 5 1 

— 

mm 

— 

5 

— 

5 

— 

ns 

Chip Selection to Power Up Time 

tpu 

■■ 

— 

mm 

__ 

0 

— 

0 ’ 


ns 

Chip Deselection to Power Down Time 

tPD 


20 


20 

— 

30 

— 

30 

ns 
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■ READ TIMING WAVEFORM *2 





HM621400 Series 


■ WRITE CYCLE 


Parameter 

Symbol 

HM621400-25P 





Note 

BSB 

ISjlSIlll 






H19 

Write Cycle Time 

twc 

wm 

— 

1M 

— 

mm 

— 

mm 

— 

— 


Chip Selection to End of Write 

tew 

mm 

— 

mm 

— 

ra 

— 

wm 

— 

IBSili 


Address Valid to End of Write 

tAW 

mm 

— 

mmi 

— 

mm 

— 

K9i 

— 

UQIIII 


Address setup Time 

tAS 


— 


— 

■■ 

— 

HBH 

— 

IBSIIII 


Write Pulse Width 

BESBB 

mm 

— 


— 

mm 

— 

35 

— 

— 


Write Recovery Time 

HBSSi 

■1 


IDl 

— 

mm 

— 

0 


IIEBi 


Output Disable to Output in High-Z 

tOHZ*^ 1 

IHI 

mm 

HHI 

mm 

1 0 

■9 



HSH 




■■ 

10 

bsh 

■■ 

mm 

15 

1 0 1 

15 

ns 


Data to Write Time Overlap 

tDW 

mm 

— 

mm 

— 

— 

— 


— 

ns 


Data Hold from Write Time 

tDH 

BOH 

— 

mm 

— 

0 

— 

0 

— 

ns 


Ouput Active from End of Write 

tow 

■■ 

— 

■■ 

— 

0 


0 

— 

ns 



■ WRITE TIMING WAVEFORM (1) (WE Controlled) 


Address 


CS 

WE 


Din 


Dout 



^^ 


> 

/ -5 

_3 



o 



HSBB 


^TTTZ 

777777; 


^ ' Uw 

^^ 


-► ^AS 

twp*'' 



^ 

r ,, . 

/ 


^DW 

^ -3^ 

<xxxxxxxx. 

XC><XXX Data ln Ve 


KXX7 




^ tpw ^ 1 



—y nign impeaence q 
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HM621400 Series 


I WRITE TIMING WAVEFORM (2) (CS Controlled) 


Address 


CS 


WE 


Din 



V V ^ 



L ^ 

C_ u 

K 

^AS 






\ 

V . 1 

Uw ^ 

/ 

twR'2 


^ twp*"' ^ 1 




u//////////, 


1 ^DW ^ 



xxxxxxxxxxx> : 


Data In Valid 


xxxxxxx 


Dout 


High Impedence *3 


Notes: 1. A write occurs during the overlap (tWP) of a low CS and a low WE. 

2. tWR is measured from the earlier of CS or WE going high to the end of write cycle. 

3. If the CS low transition occurs simultaneously with the WE low transitions or after the WE transition, output remain in a 
high impedance state. 

4. Dout is the same phase of write data of this write cycle. 

5. Transition is measured ± 200 mV from high impedance voltage with Load (B). This parameter is sampled and not 100% tested. 
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HM621400 Series 


■ LOW VCC DATA RETENTION CHARACTERISTICS (Ta = 0 to +70°C) 
This characteristics is guaranteed only for L-version. 


Item 


1 Min 


Max 

Unit 

Test Conditions 

Vcc for Data Retention 



__ 

— 

V 

Vcc-0.2V, 

Vin > Vcc -0.2V or 

OV < Vin ^ 0.2V 

Data Retention Current 


— 

— 

100*1 


Chip Select to Data Retention Time 

||||[|||||||QQ3Hli 

0 

_ 

— 

HSU 

Operation Recovery Time 



H9H 

HHSHH 

H&H 


Note: 1. Vcc = 3.0V. 


■ LOW Vcc DATA RETENTION TIMING WAVEFORM 



ov 
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Section 3 

Cache Static RAM and 
Fast SRAM Modules 


HITACHI 




HM62A168, HM62A188 Series 


Direct Mapped 8,192-Word x 16(18)-Bit/ 2-Way 4,096-Word x 16(18)-Bit Static Cache Memory 


■ DESCRIPTION 

The Hitachi HM62A168/188 is a high speed 
128(144)-k Cache memory organized as 2-way set 
associative 4k x 16(18) or direct mapped 8k x 
16(18). 

By using two HM62A168/188 can be achieved 
high performance 32-bit microprocessor system. 
The HM62A168/188, packaged in a 52-pin PLCC is 
available for high density mounting. 

■ FEATURES 

• Single 5V supply and high density 52-pin PLCC 
package 

• High speed 

Access time: 25/30/35 ns (maximum) 

• Directly TTL compatible 

All inputs and outputs 

• Address latch 

• Pin programmable for 8k x 16(18) or 2-way 
4k X 16(18) 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM62A168CP-25 

25 ns 


HM62A168CP-25R 

25 ns 


HM62A168CP-30 

30 ns 


HM62A168CP-35 

35 ns 


HM62A188CP-25 

HM62A188CP-25R 

25 ns 

25 ns 

52-pin PLCC 

HM62A188CP-30 

30 ns 


HM62A188CP-35 

35 ns 


HM62A168BCP-25* 

25 ns 


HM62A168BCP-35* 

35 ns 


HM62A188BCP-25* 

25 ns 


HM62A188BCP-35* 

35 ns 



* Please see note 6 



(CP-52) 


■ PIN ARRANGEMENT 



■ PIN DESCRIPTION 


Pin Name 

Function 

CALEN 

Cache Address Latch Enable 

MODE 

Mode Select 

A0-A12 

Address 

CSo, CSi 

Cache Chip Select 

COEA, COEB 

Cache Output Enable 

CWEA, CWEB 

Cache Write Enable 

I/O0-I/O15 

Data Input/Output 

CE 

Cache Chip Enable 

NC 

No Connection 

DPo, DPi 

Parity Input/Output 
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HM62A168, HM62A188 Series 


■ BLOCK DIAGRAM 

• Topology Two-Way Set Associative (MODE = Logic high) 


COEA 

CWEA 

AO 

S 

A11 

GALEN 

COEB 


CWEB 

CE 


Way A 



• Topology Direct Mapped (MODE = Logic low) 


COEA 

COEB 

CWEA 

CWEB 

Ai2 

Ao 


A11 

CALEN 

CE 

CSO 

C^ 
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HM62A168, HM62A188 Series 


Signal Description 

Signal Name _ Pin Number _Signal Description 


A0-A6 8-2 

A 7 -A 11 51-47 

Ai 2 46 


CALEN 52 


I/O 0 -I/O 15 11-14,16-19, 

35-38, 40-43 


MODE 31 


CSo,CSi 23,30 


CE 


45 


COEA, COEB 28, 29 


CWEA, CWEB 25, 24 


DPo or NC 20 

DPiorNC 34 


Vcc 1,21,22,32,33 

Vss 9,10,15,26,27 

39, 44 


Address inputs to the memory array. AO-Al 1 are latched on the falling edge of CALEN. 

Ai 2 address input. In the two-way mode, address input A 12 will be a “don’t care” and 
should be externally wired to ground. 

In the direct-mapped mode. When MODE is connected to Vss, A 12 selects which of 
the two 4K X 16(18) banks is read from or written to. A 12 is not latched by CALEN, as 
are the other address inputs. 

Cache Address Latch Enable input. This signal controls the internal address latches for 
inputs Ao-Ai 1 When CALEN is high, the latch is transparent. The falling edge of 
CALEN latches the current address input levels. A 12 is static and is not controlled 
by CALEN. 

Data inputs and outputs. These are the three-state lines that provide data access to the 
memory array. 

MODE input. This signal controls whether the memory device is to be used in a direct- 
mapped configuration (8K x 16(18)). When the MODE signal is high, the device is 
placed in the two-way mode. When the mode input is low, the cache is in the direct- 
mapped mode. Tiiis is a hard wired strap option and must not be changed dynamically. 

Cache Chip Select inputs. These active low signals selectively enable the two bytes of 
memory. CSo low enables bits I/O 0 -I/O 7 and DPo. CSi low enables bits I/O 8 -I/O 15 
and DPi. This applies to both the direct-mapped and two-way modes. 

Cache Chip Enable input (active low). This signal functions as a global chip enable. It 
gates the COEA, COEB, CWEA, and CWEB inputs. A chip enable controlled write 
can be done by taking CE inactive high while one of the CWEX signals is active 
(assuming all other timings for a write cycle are met). 

Cache Output Enable inputs. These active low input enable cache bank A or bank B to 
drive the data bus when in the two-way mode. In the two-way mode, bank A is enabled 
when COEA is low and bank B is enabled when COEB is low. If both banks are 
activated at the same time, then both banks become deselected. 

In the direct-mapped mode, COEA and COEB must be tied together externally. A low 
on COEA and COEB then enables the outputs of the 8K x 16(18) memory. A 12 is used 
to determine which 4K x 16( 18) bank is accessed. 


Cache Write Enable inputs (active low). In the two-way mode when CWEA (CWEB) 
is active, data is written into memory bank A (B). 

In the direct-mapped mode, CWEA and CWEB must be tied together externally. A low 
on CWEA and CWEB enables data to be written into the 8K x 16(18) memory. A 12 is 
used to determine which 4K x 16(18) bank is accessed. 

Parity data inputs and outputs (HM62A188). These are three-state lines that provide 
parity data access to the memory array. 

For the HM62A168, these two pins are not used (NC) and must not be physically tied 
to Vcc, Vss, or any other device inputs. 

System Power +5V. (21, 22, 32, 33 are for outputs) 

System Ground. (10, 15, 39,44 are for outputs) 
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HM62A168, HM62A188 Series 


■ FUNCTION TABLE 


Two-Way Mode (Mode = High) 2-4K x 16(18) 


OE 

CSo 

CSi 1 

COEA 

COEB 1 

CWEA 

CWEB 1 

I/O 0 -I/O 7 (DPo) 

I/O 8 -I/O 15 (DPI) 

Function 

H 

X 

X 

X 

X 

X 

X 

High-Z 

High-Z 

Disabled 

X 

wm 

H 

X 

X 

X 

X 



Disabled 

X 


X 

H 

H 

X 

X 

High-Z 


Output High-Z 

X 


X 

L 

L 

X 

X 

High-Z 

High-Z 

Output High-Z 

L 

L 

H 

L 

H 

H 

H 

Output 

High-Z 

Read Way A 

L 

L 

H 

H 

L 

H 

H 

Output 

High-Z 

Read Way B 

L 

H 

L 

L 

H 

H 

H 


Output 

Read Way A 

L 

mm 

L 

H 

L 

H 

H 


Output 

Read Way B 

L 

L 

L 

L 

H 

H 

H 

Output 

Output 

Read Way A 

L 

L 

L 

H 

L 

H 

H 

Output 

Output 

Read Way B 

L 

L 

H 

X 

X 

L 

H 

Input 

High-Z 

Write Way A 

L 

L 

H 

X 

X 

H 

L 

Input 

High-Z 

Write Way B 

L 

H 

L 

X 

X 

L 

H 

High-Z 

Input 

Write Way A 

L 

H 

L 

X 

X 

H 

L 

High-Z 

Input 

Write Way B 

L 

L 

L 

X 

X 

L 

H 

Input 

Input 

Write Way A 

L 

L 

L 

X 

X 

H 

L 

Input 

Input 

Write Way B 

L 

L 

H 

X 

X 

L 

L 

Input 

High-Z 

Write Way A & B 

L 

H 

L 

X 

X 

L 

L 

High-Z 

Input 

Write Way A & B 

L 

L 

L 

X 

X 

L 

L 

Input 

Input 

Write Way A & B 


Direct Mode (Mode = Low) 8K x 16(18) 


CE 

CSo 

CSi 

COEA 

COEB 

CWEA 

CWEB 

I/O 0 -I/O 7 (DPo) 

I/08-I/Oi5(DPi) 

Function 

H 

X 

X 

X 

X 

X 

X 

High-Z 

High-Z 

Disabled 

X 

H 

H 

X 

X 

X 

X 

High-Z 

High-Z 

Disabled 

X 

X 

X 

H 

H 

X 

X 

High-Z 

High-Z 

Output High-Z 

L 

L 

H 

L 

L 

H 

H 

Output 

High-Z 

Read 

L 

H 

L 

L 

L 

H 

H 

High-Z 

Output 

Read 

L 

L 

L 

L 

L 

H 

H 

Output 

Output 

Read 

L 

L 

H 

X 

X 

L 

L 

Input 

High-Z 

Write 

L 

H 

L 

X 

X 

L 

L 

High-Z 

Input 

Write 

L 

L 

L 

X 

X 

L 

L 

Input 

Input 

Write 
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HM62A168, HM62A188 Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Voltage on any pin relative to Vss 

Vin 

-0.5*1 JO +7 0 

V 

Power Dissipation 

pt 

1.4 

w 

Operating Temperature Range 

Topr 

0 to +70 

°c 

Storage Temperature Range 

Tstg 

-55 to+125 

°c 

Storage Temperature Range Under Bias 

Tbias 

-10 to +85 

°c 


Note: 1. Vin min = -2.5 V for pulse width < 10 ns. 


■ RECOMMENDED DC OPERATION CONDITIONS (Ta = 0 to +70°C, exceeding minimum air flow requirement) 


Parameter 

Symbol 

Min. 

Typ 

Max. 

Unit 

Supply Voltage 

Vcc 

4.5*1 

5.0 

5.5*1 

V 

Vss 

0 

0 

0 

V 

Input High (Logic 1) Voltage 

ViH 

2.2 

— 

6.0 

V 

Input Low (Logic 0) Voltage 

ViL 

-0.5*2 

— 

0.8 

V 


Note: 1. Vcc min = 4.75V and Vcc max. = 5.25V for HM62A168/188-25/25R/30. 


2. ViL min = -2.0V for pulse width < 10ns. 


■ DC CHARACTERISTICS (Ta = 0 to 70°C, Vcc = 5V ± 10%*^ Vss = OV, exceeding minimum air flow requirement) 


Parameter 

Symbol 

Min. 

Typ 

Max. 

Unit 

Test Conditions 

Input Leakage Current 

|lLl| 

— 

— 

2.0 

pA 

Vcc = Max., Vin = VsS to VcC 

Output Leakage Current 

IlLol 

— 

— 

10.0 

pA 

Output Disable 

Vi/o = Vss to Vcc 

Active Operating 

Power Supply Current 

ICC 

— 

— 

220 

mA 

Vin - VssA^CC, Il/O = 0 mA, 

2X Min. Cycle, CE, CS = ViL Max., 
CALEN = ViH Min. 

Output Low Voltage 

VOL 

— 

— 

0.4 

V 

lOL =4 mA 

Output High Voltage 

VOH 

2.4 

— 

— 

V 

lOH = -1.0 mA 


Notes: 1. Vcc = 5V ± 5% for HM62A168/188-25/25/25R/30, HM62A168B/188B-25. 


2. Typical limits are at Vcc = 5.0, Ta = +25°C and specified loading. 


■ CAPACITANCE (Ta = 25°C, f= 1 MHz.)*> 


Parameter 

Symbol 

Min 

Max 

Unit 

1 Test Conditions 

Input Capacitance 

Cin 

— 

6 

pF 

> 

o 

II 

c 

> 

Input/Output Capacitance 

Cl/0 

__ 

12 

pF 

Vi/0 = OV 


Note: 1. This parameter is sampled and not 100 % tested. 
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HM62A168, HM62A188 Series 


■ AC CHARACTERISTICS (Ta = 0 to 70°C, Vcc 5V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: Vss to 3.0V 

• Input rise and fall times: 3ns 

• Input and Output timing reference levels: 1.5V 

• Output load: See figures 

• Exceeding minimum air flow equipment: See air flow requirements 


+5V 



4800 


30pF* 


Output Load (A) 
^Including scope & jig. 


+5V 



480n 


5pF* 


Output Load (B) 

(for tcHZ, tcLz> Whz & ^ow) 


Note: 1. Vcc = 5V ± 5 % for HM62A168/188-25/25R/30, HM62A168B/188B-25. 


■ READ CYCLE 


Parameter 

Symbol 

HM62A168/B-25 

HM62A188/B-25 

HM62A168-25R 

HM62A188-25R 

HM62A168-30 
HM62A188-30 

HM62A168/B-35 

HM62A188/B-35 

Unit 

Note 


Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 



Read Cycle Time 

tRC 

25 

— 

25 

— 

30 

— 

35 

— 

ns 


Address Access Time 

tAA 

— 

25 

— 

25 

— 

30 

__ 

35 

ns 


A12 Address Access Time 

tA12 

— 

17 

— 

17 

— 

20 

— 

25 

ns 


Chip Select Access Time 

tcs 

— 

20 

— 

20 

— 

20 

— 

25 

ns 


Chip Enable Access Time 

tCE 

— 

20 

— 

22 

— 

22 

— 

25 

ns 


CALEN High to Output Valid 

tLA 

— 

25 

— 

25 

— 

30 

— 

35 

ns 

1 

Output Enable to Output Valid 

tOE 

— 

10 

— 

10 

— 

12 

_ 

13 

ns 


Output Hoid from Address Change 

tOH 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

2 

Chip Select to Output Low-Z 

tLZ 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

3 

Chip Enable Low to Output Low-Z 

tLZE 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

3 

Output Enable to Output Low-Z 

tOLZ 

2 

— 

2 

— 

2 

— 

2 

— 

ns 

3 

Chip Deselect to Output High-Z 

tHZ 

— 

15 

~ 

15 

— 

15 

— 

25 

ns 

3 

Chip Enable High to Output High-Z 

tHZE 

— 

15 

— 

15 

_ 

15 

— 

25 

ns 

3 

Output Disable to Output High-Z 

tOHZ 

— 

10 

— 

10 

— 

10 

— 

14 

ns 

3 

Address Latch Enable Pulse Width 

tCALEN 

8 

— 

8 

— 

8 

— 

10 

— 

ns 


Address Setup to Latch Low 

tASL 

4 

— 

1 

4 

— 

4 

— 

6 

— 

ns 


Address Hold to Latch Low 

tAHL 

5 

— 

5 

— 

5 

— 

5 

— 

ns 
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HM62A168, HM62A188 Series 


■ READ TIMING WAVEFORM (1) (CWE = High) 



Notes: 1. tLA is applied to the case that address is valid before CALEN goes high. 

2. tOH is determined by the earliest of CALEN going high, valid addresses Ao-Ai i transition with CALEN high, or 
A12 transition. 

3. Transition is measured ±200 mV from steady state voltage with Load (B). This parameter is sampled and not 100% tested. 
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HM62A168, HM62A188 Series 


■ WRITE CYCLE 


Parameter 

Symbol 

HM62A168/B-25 

HM62A188/B-25 

HM62A168-25R 

HM62A188-25R 

HM62A168-30 
HM62A188-30 

HM62A168/B-35 

HM62A188/B-35 

Unit 

Note 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Write Cycle Time 

twc 

25 

_ 

25 

— 

30 

— 

35 

— 

ns 


Address Valid to End of Write 

tAW 

18 

— 

18 


18 

— 

25 

_ 

ns 

1 

Ai 2 Valid to End of Write 

tA12W 

18 

— 

18 

— 

18 

— 

25 

— 

ns 


Chip Select to End of Write 

tew 

18 

— 

18 

— 

18 

— 

25 

— 

ns 


Data Valid to End of Write 

tDW 

10 

— 

10 

— 

10 

— 

10 

— 

ns 


Data Hold from End of Write 

tDH 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


Write Enable Active to High-Z 

tWHZ 

— 

15 


15 

— 

15 

— 

15 

ns 

5 

Write Enable Inactive to Low-Z 

tWLZ 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

5 

Write Pulse Width 

tWP 

15 

— 

15 

— 

18 

— 

25 

— 

ns 


CE Pulse Width During Chip Enable 
Controlled Write 

tCP 

15 

— 

15 

— 

18 

— 

25 

— 

ns 


Address Setup Time 

tAS 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

2 

Write Recovery Time 

tWR 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

3 

Address Latch Enable Pulse Width 

tCALEN 

8 

— 

8 

— 

8 

— 

10 

— 

ns 


Address Setup to Latch Low 

tASL 

4 

— 

4 

— 

4 

— 

6 

_ 

ns 


Address Hold to Latch Low 

tAHL 

5 

— 

5 

— 

5 

— 

5 

__ 

ns 


Chip Enable Low to Output Low-Z 

tOLZ 

2 

— 

2 

— 

2 

— 

2 

— 

ns 


Output Disable to Output Hig-Z 

tOHZ 

— 

10 

_ 

10 

— 

10 

— 

10 

ns 
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HM62A168, HM62A188 Series 


■ WRITE TIMING WAVEFORM (1) (WE Controlled) 
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HM62A168, HM62A188 Series 


■ WRITE TIMING WAVEFORM (2) (COE = High, CE Controlled) 
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HM62A168, HM62A188 Series 


■ WRITE TIMING WAVEFORM (3) (COE = High, CS Controlled) 


A 1 r-M / 

twc 

^ tcALEN ^ I 

7 


/- 

-V 

A 

/- 



h- 

tASL ^ ^‘aSH 


Addresses 

Z> 

^ Adresses Valid ^ 

_ 

X . 




twc 


tAW ^ 

^twR \ 






Ai2 


:> 

^ Ai 2 (Unlatched) ^ 

/alid y 

< 




tA12W 

twR 


tcp 



.V 


_ 2 

77/7777771/ 




-j 

_ 1 

/ 


cso.csT 


tAS 

tA 

s __ tcv 

L 

^ I 

^ ' twp ^ 

« xWWWWV. 

^_ 1 

7r77T7WT/ 

Din 

— <x>l 

tow 

( Data V 

alid 



Notes: I. 
2 . 

3. 

4. 

5. 

6 . 


tAW is measured from the later of CALEN going high, or addresses Ao-A 1 1 transition with CALEN high to the end of 
write cycle 

tAS is measured from the latest of CALEN going high, addresses Ao-Ai i transition with CALEN high, or address Ai2 
transition to the beginning of write cycle. 

tWR is measured from the earliest of CSo, CS i, CE, or WE going high to the earlier of CALEN going high, or address 
Ai 2 transition. 

A write occurs during the overlap of a low CSo or CSl, a low CE, and a low WE. 

Transition is measured ±200 mV from steady state voltage with Load (B). This parameter is sampled and not 100% tested. 
Dout is not the same phase of write data of this write cycle. Normal read cycle shall be used for write verify. This does not 
apply to the HM62A168B and HM62A188B. 
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HM62A168, HM62A188 Series 


■ AIR FLOW REQUIREMENTS 


Minimum Air Flow 
Requirement (m/s) 


6 


5 


4 


3 


2 


1 


0 



tpcoR twc (ns) 
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Preliminary 


HM62A932 Series — 

32k X 9 Data Cache RAM 

■ DESCRIPTION 

The Hitachi HM62A932 is a high speed 288-kbit 
synchronous static cache RAM optimized for use in 
secondary caches for 32-bit microprocessor 
system. This RAM has a 32-kword x 9-bit organiza¬ 
tion for building a 32k x 32-bit cache data array, 
with byte parity by using four of these chips. The 
HM62A932 is available in a 44-pin PLCC for high 
density mounting. 

■ FEATURES 

• 32-kword x 9-bit organization 

• Synchronous read and write 

• Internal burst read/write address counter 

• Self-timed write 

• Matches timing of 50 MHz 32-bit micro processor 

• Additional address strobe input for implementing 
extended burst 


■ ORDERING INFORMATION 


Type No. 

Access Time 

CPU Clock Rate 

Package 

HM62A932CP-14 

14 ns 

50 MHz 


HM62A932CP-19 

19 ns 

40 MHz 

44-pin 

HM62A932CP-24 

HM62A932CP-34 

24 ns 

34 ns 

33 MHz 

25 MHz 

PLCC 



■ PIN DESCRIPTION 


Pin Name 

Function 

CLK 

Clock Input 

ADSP 

Address Status Input from MPU 

ADSC 

Address Status Input from the Cache Controller 

CSo, CSI 

Complementary Chip Select Input 

Ao-Ai4 

Base Address Input 

ADV 

Synchronous Address Advance Input 

WE 

Synchronous Write Enable Input 

OE 

Asynchronous Data Output Enable Input 

I/O 0 -I/O 7 ,1/08 

Input/Output Data Pin 

NC 

No Connection 
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HM62A932 Series 


■ BLOCK DIAGRAM 
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HM62A932 Series 


■ FUNCTION TABLE 


Table 1. Synchronous Operation 


CSo 

CSi 

ADSP 

ADSC 

ADV 

We 

CLK 

I/O Pin 

Function 

X 

H 

X 

X 

X 

X 


High-Z 

Disable 

L 

X 

X 

X 

X 

X 


High-Z 

Disable 

H 

L 

L 

X 

X 

X 


Output 

Latch Base Address Read Address 

H 

L 

H 

L 

X 

L 


Input 

Latch Base Address Sample Write Data 
Start a Self-Timed Write 

H 

L 

H 

L 

X 

H 

_/ 

Output 

Latch Base Address Read Access 

H 

L 

H 

H 

L 

L 


Input 

Sample Write Data Advance Burst Count 
Start a Self-Timed Write 

H 

L 

H 

H 

L 

H 

__y 

Output 

Advance Burst Count Read Access 

H 

L 

H 

H 

H 

L 


Input 

Start a Self-Timed Write 

H 

L 

H 

H 

H 

H 

_/ 

Output 

Read Access 


X = Don’t care, H = High, L = Low, High-Z = High Impedance 


Table 2. Asynchronous Output Control (See Notes 2 and 3 Below) 


OE 

I/O Pin 

L 

Output 

H 

High-Z 


Notes: 


1. Two separate address strobe inputs are provided and both will load a new base address. ADSP, from the MPU will override 
all other functions and cause a read access to the base address. ADSC, from the controller, is affected by WE if ADSP is 
inactive, and ADSC will start either a read or write cycle to the base address. 

2. The CSo and CSi inputs are sampled with the addresses when ADSP or ADSC is sampled active. Only if CSo and CSi are 
sampled active will WE or OE affect the chip. 

3. Any time WE is active when ADSP is inactive, a self-timed write will start. 

4. During data read cycles, data is always presented asynchronously with clock after OE becomes low. 

5. If the asynchrous OE signal is activated during a self-timed write cycle, I/O pins will be in High-Z state. 

6. OE must not be driven by any controller when setting up for a write cycle, since the data collision would corrupt the write data. 
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HM62A932 Series 


Pin Description 


CLK 

ADSP 

ADSC 

CSo, CSi 

Ao, Ai4 

ADV 

WE 

OE 


I/Oo, 1/08 


Clock input signal. It samples all of the input signals except OE. 

Address status input signal from MPU. When activated, a new “base” address is latched and an internal read access is 
performed. Ail other synchronous inputs are ignored when it is sampled active. 

Address status input signal from the cache controller. When activated, a new “base” address is latched. Used during 
extended burst, and write-back cases when the cache controller must tell the device what addresses to access. 


Complementary chip select input signals. These are sampled along with the addresses when ADSP or ADSC is 
sampled. For any read/write or data bus activity to occur, CSo must be sampled high and CS i must be sampled low. 


Base address input signals. They are sampled when ADSP or ADSC is active. A 0 -A 14 may change after ADSP or 
ADSC samples them. Ai and Ao are latched and modified by the internal burst counter which XORs the bits in a 
certain burst order. 


Address advance input signal. When ADV is sampled active, and ADSP and ADSC are both sampled inactive, ADV 
will increment the burst counter prior to a read or write access. If ADV and WE are sampled active, the address will 
be incremented before a self-timed write starts. If ADV is sampled active with WE inactive, the address will be 
incremented before a read access starts. 


Write enable input signal. When WE is sampled active and ADSP is sampled inactive, a self-timed write will start. 
When WE is sampled inactive, a self-timed write will start. When WE is sampled inactive, a read access will start. 
Active WE with ADSC active will cause a write to occur. 

Asynchronous data output enable signal input. When active, the I/O pins will be driven will be driven with the read 
data available inside chip. OE activated while an internal self-timed write is in progress will cause the I/O pins to 
be High-Z. OE must be activated while an internal self-timed write is in progress will cause the I/O pins to be 
High-Z. OE must be inactive with enough margin before a self-timed write is started to guarantee that no data bus 
contention occurs. 

Input/Output data pins. 


■ FUNCTIONAL DESCRIPTION 

This cache RAM contains both data and address edge triggered latches to perform high speed synchronous accesses. These latches, 
combined with internal self-timed write logic, allow the write decision to be postponed until it is known that a write must be done. 

An internal burst address counter is provided to support burst read and burst write cycles. The counter sequences through the four 
internal bytes on the rising edge of the clock when input is sampled active. If the device reaches end of the norma! burst sequence, the 
counter will wrap-around to the initial base address. 

The rules for handling the low order address bits during a burst sequence is shown here (the low order address bits): 


Initial access: 
Next burst access: 
Next burst access: 
Next burst access: 
Next burst access: 


Use base address provided with ADSC or ADSP 
Invert only base address Ao 
Invert only base address Ai 
Invert only base address Ai-Ao 
Wrap-around, use initial base address 
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HM62A932 Series 


■ ABSOLUTE MAXIMUM RATINGS 


Itt;m 

Symbol 

Value 

Unit 

Vi:)ltage on any pin relative to Vss 

Vt 

-0.5*> to +7.0 

V 

Power Dissipation 

Pt 

1.2 

w 

Operating Temperature Range 

Topr 

0 to +70 

°c 

Storage Temperature Range 

Tstg 

-55 to +125 

°c 

Storage Temperature Range Under Bias 

Tbias 

-10 to +85 

°c 


Note: 1. Vt min = -2.5 V for pulse width < 10 ns. 


■ RECOMMENDED DC OPERATING CONDITIONS (Ta = 0 to 70"C) 


Parameter 

Symbol 

Min. 

Typ 

Max. 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input High (Logic 1) Voltage 

ViH 

2.2 

— 

6.0 

V 

Input Low (Logic 0) Voltage 

ViL 

-0.5* J 

— 

0.8 

V 


Note: 1. ViL min = -2.0V for pulse width < 10 ns. 


■ DC CHARACTERISTICS (Ta = 0 to 70°C, Vcc = 5V ± 10%, Vss = OV) 


Parameter 

Symbol 

Min. 

Typ*' 

Max. 

Unit 

Test Conditions 

Input Leakage Current 

I'ul 

— 

— 

2 

pA 

Vcc = Max., Vin = VsS to VcC 

Output Leakage Current 

IlLol 

— 

— 

10 

pA 

Output Disable 

Vi/0 = Vss to Vcc 

Active Operating Power 
Supply Current 

ICC 

— 

— 

TBD 

mA 

TBD 

Output Low Voltage 

VoL 

— 

— 

0.4 

V 

lOL =3.2 mA 

Output High Voltage 

VOH 

2.4 

— 

— 

V 

lOH = -2.0 mA 


Note: 1. Typical limits are at Vcc = 5.0V, Ta = +25®C and specified loading 


■ CAPACITANCE (Ta = 25'>C, f = 1 MHz)*' 


Parameter 

Symbol 

Min 

Max 

Unit 

Test Conditions 

Input Capacitance 

Cin 

— 

5 

pF 

> 

o 

II 

c 

> 

Input/Output Capacitance 

Cl/O 

— 

10 

pF 

Vi/0 = OV 


Note: 1. This parameter is sampled and not 100% tested. 
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HM62A932 Series 


■ AC CHARACTERISTICS (Vcc = 5V ± 10%, Ta = 0 to 70°C) 

Test Conditions 

• Input and Output timing reference levels: 1.5V 

• Input pulse levels: Vss to 3V 

• Input rise and fall times: 3ns 

• Output load: See figures 


5V 


5V 




‘ Including scope & jig. 


Output Load (B) 
(for toLz & toHz) 


Parameter 

Symbol 

HM62A932-14 

HM62A932-19 

HM62A932-24 

HM62A932-34 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Read Cycle Time 

tCYC 

20 

— 

25 

— 

30 

— 

40 

— 

ns 

Clock Pulse High 

tCH 

8 

— 

9.5 

— 

11 

— 

14 

— 

ns 

Clock Pulse Low 

tCL 

8 

— 

9.5 

— 

11 

— 

14 

— 

ns 

Address Setup Time 

tAS 

3 

— 

3 

— 

5 

— 

5 

— 

ns 

ADS Setup Time 

tADSS 

3 

— 

3 

— 

5 

— 

5 

— 

ns 

Output Select Setup Time 

tcss 

3 

— 

3 

— 

5 

— 

5 

— 

ns 

Address Hold Time 

tAH 

2 

— 

2 

— 

3 

— 

3 


ns 

ADS Hold Time 

tADSH 

2 

— 

2 

— 

3 

— 

3 

— 

ns 

Chip Select Hold Time 

tCSH 

2 

— 

2 

— 

3 

— 

3 


ns 

Input Data Setup Time 

tDS 

3 

— 

3 

— 

5 

— 

5 

— 

ns 

ADV Setup Time 

tADVS 

3 

— 

3 

— 

5 

— 

5 

— 

ns 

Write Enable Setup Time 

tWES 

3 

— 

3 

— 

5 

— 

5 

— 

ns 

Input Data Hold Time 

tDH 

2 

— 

2 

— 

3 

— 

3 

— 

ns 

ADV Hold Time 

tADVH 

2 

— 

2 

— 

3 

— 

3 

— 

ns 

Write Enable Hold Time 

tWEH 

2 

— 

2 

— 

3 

— 

3 

— 

ns 

Clock to Output Valid 

tCD 

— 

14 

— 

19 

— 

24 

— 

34 

ns 

Output Enable Low to Output Valid 

tOE 

— 

7 

— 

8 

— 

9 

— 

10 

ns 

Output Enable Low to Output Low-Z 

tOLZ*‘’*2 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

Read Data Hold After New Clock 

tDC 

3 

— 

3 

— 

3 

1 

3 

— 

ns 

Output Enable High to Output High-Z 

tOHZ**’*2 

— 

7 

— 

8 

— 

9 


10 

ns 

System Clock Skew 

tSKEW 

— 

1 

— 

1 

— 

1 

— 

1 

ns 

Frequency 

1 _ 52 _ 

1 40 

1 33 

1 _ 25_ 1 

MHz 


Notes: 1. Transition is measured ± 200 mV from steady state voltage with Load (B). 


2. This parameter is sampled and not 100% tested. 
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■ TIMING WAVEFORMS 

(1) Read Cycle Followed by Burst with Wait State Added to Data C 


tcYC 



A-Data from Base ADDR 

B-Data from Base ADDR except Ao is now Ao 

C-Data from Base ADDR except Ai is now Ai 

D-Data from Base ADDR except Ao and A) are now Ao and Ai 

Note: 1. If ADSP or ADSC goes low during a burst cycle, a new address will be loaded, and another burst cycle will be started. 
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HM62A932 Series 


ADSP 

A0-A14 

WE 

ADSC 

CE 

Data in 

Data Out 



A-Data to be written to Base ADDR 

B-Data to be written to Base ADDR except Ao is now Ao 

C-Data to be written to Base ADDR except A 1 is now A 1 

I>-Data to be written to Base ADDR except Ao and Ai are now Ao and Ai 

E-Data to be written to new Base ADDR loaded by ADSC 
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HM62A932 Series 


(3) Burst Mixed Read/Write Cycles 


" A/\/\/\ 

.^WWV\A 

ADSP j 


ADSC 

W 

Ao-Ai4 ^ ^ 

XX 

twES 

twEH 

\ Ai 

7/ \\/ \/ \/ \/ \ A 

tADVS-^— 

-^tADVH 

/ \ / 

A/ \ A 



OE \ 

! 

\ _/ ’ds 

^dh \y^ 

1 / \ / \h\c' \ / \A^r» \ f \ f \f\ir \ 

Data in 

toLZ ^ 

Data Out ' < 

toE L 

—^ toH 

is- 

Nr\ j V VVd /\ VVL/ /^ \ VVU VVt: \ vVr j 

Z 


RA-Data from Base ADDR 

WA-Data to be written to Base ADDR 

WB-Data to be written to Base ADDR except Ao is now Ao 

WC-Data to be written to Base ADDR except Ai is now Ai 

WD-Data to be written to Base ADDR except A() and Ai are now Ao and Ai 

WE-Data to be written to new Base ADDR 

WF-Data to be written to new Base ADDR except Ao is now Ao 
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HM62A932 Series 


(4) Sequencial ADSP/ADSC Cycles 


CLK 


ADSP 


ADSC 


Ao-Ai4 


WE 


ADV 


OE 


Data Out 



I A-Data from Base ADDRl 

2A-Data from Base ADDR2 

2B-Data from Base ADDR2 except Ao is now Ao 

2C-Data from Base ADDR2 except A i is now A i 

2D-Data from Base ADDR2 except Ao and Ai are now Ao and Ai 



For this synchronous memory to meet its system timing requirements, the system clock skew must not exceed the specified range. 
Larger clock skews will require smaller clock-to-access times (tCD)- 
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Preliminary 


HM62A2016 Series 


Dual 8,192-Word x 20-Bit Static Cache Memory 


■ DESCRIPTION 

The HM62A2016 is a high speed 327,680-bit 
cache memory organized as two banks of 8,192 
words by 20-bits. The device includes dual address 
latches, dual chip select latches, data multiplexer 
with multiple chip enables and output enables. It 
can be used in a cache memory system adopting 
Harvard architecture which requires separate 
instruction and data storages. 

■ FEATURES 

• High speed: up to 33 MHz operation 

Address access time: 17/20/25/30 ns 
Output enable access time: 7I7ISIS ns 

• Dual 8k X 20 memory arrays with data multiplexer 

• Dual latches for address and chip select inputs 

• Expandable both in width and depth 

Two separate chip selects 

• 52-pin PLCC 

■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM62A20I6CP-17 

HM62A2016CP-20 

HM62A2016CP-25 

HM62A2016CP-30 

17 ns 

20 ns 

25 ns 

30 ns 

52-pin 

PLCC 

(CP-52) 



(CP-52) 


■ PIN ARRANGEMENT 


HM62A2016 Series 



ALEA ALEB Aio 



A2 A3 /V} /V5 /^ VCC A7 As Ag All 



y u"u u u u Lj Lj o"u u u i_)'u n 


Al 

] : 

A12 

AO 

] : 

VSS 

VSS 

: c 

1/019 

l/Oo 

] : 

1/018 

l/Ol 

3 : 

1/017 

1/02 

3 d 

VSS 

VSS 

] : 

VCC 

I/O3 

3 c 

1/016 

I/O4 

3 : 

1/015 

I/O5 

3 c 

1/014 

1/06 

3 c 

1/013 

VSS 

3 : 

VSS 

I/O7 

3 : 

1/012 


V r-inr-ir-ir-ir-inn.nr-ir-ir-ir-i y 



1/08 VCC OEA VCC WEB CS 1011 



1/09 WEA VSS OEB CS 1/010 



(Top View) 



■ PIN DESCRIPTION 


Pin Name 

Function 

A 0 -A 12 

Address Inputs 

ALEA,ALEB 

Latch Enables 

OEA, OEB 

Output Enables 

Wea,Web 

Write Enable 

I/O 0 -I/O 19 

Data Inputs Outputs 

cs,cs 

Chip Selects 
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HM62A2016 Series 


Signal Description 

Signal Name Pin Number Signal Description 


A0-A12 3-9 

46-51 

ALEA, ALEB 2, 52 

CS 30, 31 


WEA, WEB 

oea,OT 

I/Oo, I/O 19 


24, 29 


25, 28 


11-13, 15-18 
20-22, 32-34, 
36-39, 42-44 


Shared address inputs to both Memory Array A and Memory Array B. Current A 0 -A 12 
values are latched into Latch A or Latch B by the falling edge of ALEA or ALEB. 

Latch enable inputs. When ALEA or ALEB is high. Latch A or Latch B is transparent 
to address and chip select input values. The falling edge of ALEA and ALEB latches 
current inputs at A 0 -A 12 and current states of CS and CS. These latched values remain 
applied to the respective memory arrays until ALEA or ALEB transition to a high state. 

Active low and active high chip select inputs. The current states of CS and CS are 
latched by the falling edge of ALEA and ALEB. When CS is low and CS is high read 
and write access to both arrays is possible. CS should be grounded and CS should be 
tied to Vcc in applications where no device depth expansion takes place. See the 
Depth Expansion Section for a detailed description of the chip select function. 

Active low write enable inputs. WEA controls writing into Array A and WEB controls 
writing into Array B. Both WEA and WEB must not be both low simultaneously. 

Active low output enable inputs. OEA and OEB are used to control driving of stored 
data from Array A or Array B onto the I/O lines during read operations. OEA and OEB 
must not be both low simultaneously. 

Data inputs and outputs. These are three-state lines that provide data access to both 
memory arrays. 
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HM62A2016 Series 


■ FUNCTION TABLE 


CS 

CS 

ALEA 

ALEB 

Wea 

WEB 

OEA 

OEB 

Operation 

I/O Status 

L 

X 

*1 

*1 

X 

X 

X 

X 

Not Selected 

Outputs High-Z 

X 

H 

*1 

*1 

X 

X 

X 

X 

Not Selected 

Outputs High-Z 

H 

L 

X 

X 

H 

H 

H 

H 

Data I/O’s Disabled 

Outputs High-Z 

H 

L 

H 

X 

H 

H 

L 

H 

Read from Array A 
(Current Addresses) 

Data Out 

H 

L 

L 

X 

H 

H 

L 

H 

Read from Array A 
(Latched Addresses) 

Data Out 

H 

L 

X 

H 

H 

H 

H 

L 

Read from Array B 
(Current Addresses) 

Data Out 

H 

L 

X 

L 

H 

H 

H 

L 

Read from Array B 
(Latched Addresses) 

Data Out 

H 

L 

X 

X 

X 

X 

L*2 

L*2 

Not Allowed in 
Same Phase 

— 

H 

L 

H 

X 

L 

H 

H 

H 

Write to Array A 
(Current Addresses) 

Data In 

H 

L 

L 

X 

L 

H 

H 

H 

Write to Array A 
(Latched Addresses) 

Data In 

H 

L 

X 

X 

L*3 

H 

L*3 

H 

Not Allowed in 
Same Phase 

— 

H 

L 

X 

X 

L*4 

H 

H 

L*4 

Not Allowed in 
Same Phase 

— 

H 

L 

X 

H 

H 

L 

H 

H 

Write to Array B 
(Current Addresses) 

Data In 

H 

L 

X 

L 

H 

L 

H 

H 

Write to Array B 
(Latched Addresses) 

Data In 

H 

L 

X 

X 

H 

L*4 

L*4 

H 

Not Allowed in 
Same Phase 

— 

H 

L 

X 

X 

H 

L*3 

H 

L*3 

Not Allowed in 
Same Phase 

— 

H 

L 

X 

X 

L*5 

L*5 

X 

X 

Not Allowed in 
Same Phase 

— 


X = Don’t care, H = High, L = Low, High-Z = High Impedance 

Notes: 1. CS and CS values shown in the table must have propagated through transparent latches and meet specified chip select setup 
times before a deselect operation can occur. 

2. If data are read simultaneously from both arrays, an undefined data outputs. Specified AC and DC parameters are not 
guaranteed in this state. 

3. Simultaneous reading and writing of a single array or of both arrays is not permitted. 

4. Simultaneous reading from one array while writing to the other array is not possible. 

5. Simultaneous writing to both arrays is not permitted during normal R3000 based cache operation. 
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HM62A2016 Series 


■ FUNCTIONAL DESCRIPTION 

The HM62A2016 is a highly-integrated memory 
device with several performance-enhancing features 
which allow direct interfacing to a MIPS R3000 or 
R3000A RISC processor. Two independent address 
latches, with fast setup times, are provided on-chip to 
allow faster addressing of two 8k x 20 memory arrays. 
Array A and Array B. Address inputs and data I/O lines 
are shared between the t wo ar rays. 

Two sets of OE and WE inputs, coupled with an on¬ 
board multiplexer control read and write access to each of 
the arrays. Integrating a 2:1 output data multiplexer on- 
chip reduces the problem of data bus contention that may 
occur when using discrete SRAMs and multiplexers, and 
allo ws ea sier s ynchr onization of output enable signals. 

OEA and OEB inputs directly control the driving of 
stored data at the outputs of the HM62A2016 during read 
operations. Fast (7 ns) output enable and disable times are 
matched and permit data to be quickly taken off the data 
bus as well as driven on. This high level of device feature 
integration demonstrated by the HM62A2016 allows con¬ 
struction of a dual 32-kbyte cache memory subsystem by 
combining only three devices together to reach the full 
60-bit tag plus data width requirements of the MIPS 
R3000(a) processor. 

The HM62A2016 is designed to permit storage and 
retrieval of tag address and cache data information to and 
from the two memory arrays in a direct-mapped, split 
data/instruction cache format. It is functionally compatible 
to and meets all MIPS R3000(A) cache memory timing 
requirements. The HM62A2016 fully supports 
“pipelined” reads and writes, as described below. 

Valid addresses that appear at Ao—Ai2 inputs are rec¬ 
ognized by on-chip Latches A or B when they are trans¬ 
parent (i.e. when ALEA or ALEB inputs are high). 
Current address input values are latched by the falling 
edge of ALEA and ALEB. 

For an R3000(A) to HM62A2016 cache interface, 
addresses are latched during the first phase of a 2-phase 
read operation cycle, and valid data appears at outputs 
(I/O0-I/O19) during the second phase. These addresses 
will remain latched and applied to Array A or Array B as 
long as ALEA or ALEB remains low. Similarly, for a 
write operation, valid addresses are also latched during the 
first phase, while data is actually written into the 
addressed location during the second phase. 

These sequential reads occur in a pipe-lined manner, 
where data or instructions are read from one array during 
the same phase when addresses for a subsequent read 
from the other array are latched. Similarly, alternating 
consecutive writes to the two memory arrays are possible 
as long as the minimum 2-phase write operation cycle is 
met with correct timings. 

A write operation to a memory array can occur in the 
phase that immediately precedes or follows a read opera¬ 
tion from the other array. 

It is not possible to write to or read from both arrays at 
the same time. Nor is it possible to do more than one read 
or write per phase. It is not possible to read from or write 


to the same array in consecutive phases because of the 
minimum 2-phase read/write operation cycle require¬ 
ments. See the Function Table for a detailed listing of pro¬ 
hibited operations, as well as legitimate read and write 
modes. 

Array A and B are interchangeable and can arbitrarily 
be designated as for data or instruction storage. 

Depth Expansion 
Overview 

Each HM62A2016 has a latched active high chi p 
select input (CS) as well as an active low input (CS). 
Depth expansion is achieved by connecting address line 
(A 13) into CS and CS inputs of two HM62A2016’s and 
grounding or tying to Vcc the other remaining chip select 
of each device, as sho wn in figure 1. Corresponding (A or 
B) control inputs (OE, WE, and ALE) of depth-expanded 
HM62A2016’s should be tied together. 

The latched chip select function of the HM62A2016 is 
designed to permit one array to be latched “on” (active for 
read or write access) while the other corresponding array 
of a different davice is turned “off’. 

Detailed Description _ 

The current states of CS and CS are latched on-chip 
by the falling edge of ALEA or ALEB. An “array select” 
state (both CS = 1 and CS = 0), that passes through a 
single transparent Latch (A or B) and meets tcSL timing, 
will permit that particular array (A or B) to be active for 
read and write access. An array in a selected state will 
remain active as long as its ALE input remains low. If an 
array select state is recognized by both transparent latches 
(A and B), then both arrays for that HM62A2016 device 
will be active. _ 

A “deselect” state (either CS = 0 or CS = 1) that prop¬ 
agates through a single transparent latch (A or B) and 
meets the minimum specified chip select setup time will 
disable both read and write access to that respective array 
(Array A or Array B). If a deselecting input state passes 
through both transparent latches A and B, then read and 
write access to both arrays is disabled. 

Example 

An example of consecutive reads from two depth- 
expanded HM62A20I6’s is shown in Read Cycle No. 2. 
In the first phase, an instruction is read from the I-cache 
of the “low RAM”. At the beginning of this phase, A13 
transitions from low to high and causes the selection of 
the D-cache array of the “high RAM” for a read operation 
in the following phase. This high An state also deselects 
the D-cache array of the “low RAM” for the following 
phase. 

Consecutive operations are possible because the latch¬ 
ing of Ai 3 to select or deselect an array can occur in the 
same phase as a read or write operation from another 
array of a different HM62A2016. 

As a further example, the timings for a depth- 
expanded store-load sequence are shown in Write Cycle 
No. 2. 
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HM62A2016 Series 


Data Bus 



Figure 1. 16k x 20 x 2 Cache SRAM from two 8K x 20 x 2 Cache SRAMs 
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HM62A2016 Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Supply Voltage relative to Vss 

Vcc 

-0.5*'to +7.0 

V 

Voltage on any pin relative to Vss 

Vin 

-0.5*‘to Vcc +0.3 

V 

Power Dissipation 

pt 

2.0 

w 

Operating Temperature Range 

Topr 

0 to +70 

°c 

Storage Temperature Range 

Tstg 

-55 to+125 

°c 

Storage Temperature Range Under Bias 

Tbias 

-10 to +85 

°c 


Note: 1. Vin min = -2.5 V for pulse width 10 ns. 


■ RECOMMENDED DC OPERATING CONDITIONS (Ta = 0 to +70°C, exceeding minimum air flow requirement) 


Parameter 

Symbol 

Min. 

Typ 

Max. 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input High (Logic 1) Voltage 

ViH 

2.2 

— 

Vcc + 0.3 

V 

Input Low (Logic 0) Voltage 

ViL 

-0.5*1 

— 

0.8 

V 


Note: 1. ViL min = -2.0V for pulse width 10 ns. 

2. The supply voltage with all Vcc pins must be on the same level. 

3. The supply voltage with all Vss pins must be on the same level. 


■ DC CHARACTERISTICS (Ta = 0 to 70°C, Vcc = 5V ± 10%, Vss = OV, exceeding minimum air flow requirement) 


Parameter 



Typ 

Max. 

Unit 

Test Conditions 

Input Leakage Current 

I'LlI 

— 

— 

2.0 

pA 

Vcc = Max., Vin = VsS to VcC 

Output Leakage Current 

IlLol 

— 

— 

HQHI 

pA 

Output Disable 

Vi/O = Vss to Vcc 

Active Operating 

Power Supply Current 

ICC 

— 

— 



Vin = Vss to Vcc, Outputs Open 

Load, lout = 0 mA, tcycle = Min. Cycle, 

CS = ViL Max.,CS = ViH Min. 

Output Low Voltage 

VOL 

— 

— 

0.4 

V 

lOL =8 mA 

Output High Voltage 

VOH 

2.4 

— 

— 

V 

lOH = -4 mA 


Note: 1. Typical limits are at VcC = 5.0V, Ta = +25°C and specified loading 


■ CAPACITANCE (Ta = 25°C, f= I MHz.)*' 


Parameter 

Symbol 

Min 

Max 

Unit 

1 Test Conditions 

Input Capacitance 

Cin 

— 

5 

pF 

> 

o 

It 

c 

> 

Input/Output Capacitance 

Cl/0 

— 

10 

pF 

> 

o 

II 

Q 

> 


Note: 1. This parameter is sampled and not 100% tested. 
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HM62A2016 Series 


■ AC CHARACTERISTICS (Vcc = 5V ± 10 %, Ta = to 70°C, exceeding minimum air flow requirement) 

Test Conditions 

• Input and Output timing reference levels: 1.5V 

• Input pulse levels: Vss to 3V 

• Output load: See figures 


+5V 



^Including scope & jig. 


+5V 



480a 


T 5pF* 

Vss 


Output Load (B) 
(for toLZ & toHz) 


■ READ CYCLE 



Frequency 

33 MHz 

25 MHz 

20 MHz 

16.67 MHz 


Parameter 

Symbol 

HM62A2016-17 

HM62A2016-20 

HM62A2016-25 

HM62A2016-30 

Unit 



Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


Read Cycle Time 

tRC 

17 

— 

20 

— 

25 

— 

30 

— 

ns 

Address Valid to Output Valid 

tAA 

— 

17 

— 

20 

— 

25 

__ 

30 

ns 

Chip Select Access Time 

tACS*^ 

— 

17 

— 

20 

— 

25 

_ 

30 

ns 

Output Enable Low to Output Valid 

tOE 

— 

7 

— 

7 

__ 

8 

— 

8 

ns 

Output Enable Low to Output Low-Z 

tOLZ 

1 

— 

2 

— 

2 

— 

2 

— 

ns 

Output Enable High to Output High-Z 

tOHZ 

0 

7 

0 

7 

0 

8 

0 

8 

ns 

Output Hold from Latch Enable 

tLOH 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

Address Setup to Latch Enable Low 

tASL 

5 

— 

5 

— 

5 

— 

5 

_ 

ns 

Address Hold from Latch Enable Low 

tAHL 

2 

— 

2 

— 

2 

—- 

2 

— 

ns 

Chip Select Setup to Latch Enable Low 

tCSL*^ 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

Chip Select Hold from Latch Enable Low 

tCSH** 

2 

— 

2 

— 

2 

— 

2 

— 

ns 

Output Enable Separation Time 

tOSP 

2 

— 

2 

— 

2 

— 

2 

— 

ns 

Latch High to Aduicss Valid 

tLAV 

lJ_ 

_HI_ i 

3 

— j 

3 

__ 

3 

— 

ns 


Note: 1. Indicates depth expansion parameter only. These parameters apply for both CS and CS. 
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HM62A2016 Series 


■ WRITE CYCLE 



Frequency 

33 MHz 

1 25 

MHz 

20 MHz 

16.67 

MHz 1 


Parameter 

Symbol 

HM62A2016-17 

HM62A2() 16-20 

HM62A2016-25 

HM62A2016-30 

Unit 


Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


Write Cycle Time 

twc 

17 

— 

20 

__ 

25 

— 

30 

__ 

ns 

Address Valid to End of Write 

tAW 

12 

_ 

15 

— 

20 

— 

25 

— 

ns 

Data Valid to End of Write 

tDS 

6 

— 

8 

— 

8 

— 

10 

— 

ns 

Data Hold from End of Write 

tDH 

0 

— 

0 

_ 

0 

— 

0 

_ 

ns 

Write Pulse Width 

tWP 

10 

— 

15 

— 

17 

— 

22 

— 

ns 

Chip Enable to End of Write 

tew** 

12 

— 

15 

— 

20 

— 

25 

— 

ns 

Address Setup Time Before Write Start 

tAS 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

Latch Enable Hold from End of Write 

tWHL 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

Address Setup to Latch Enable Low 

tASL 

5 

— 

5 

— 

5 

— 

5 


ns 

Address Hold from Latch Enable Low 

tAHL 

2 

— 

2 

— 

2 

— 

2 

— 

ns 

Chip Select Setup to Latch Enable Low 

teSL** 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

Chip Select Hold from Latch Enable Low 

teSH** 

2 

— 

2 

__ 

2 

— 

2 

__ 

ns 

Read/Write Separation Time 

tRWS 

2 

— 

2 

— 

2 

— 

2 

— 

ns 

Latch High to Address Valid 

tLAV 

3 

— 

3 

— 

3 

— 

3 


ns 


Note; I. Indicates depth expansion parameter only. These parameters apply for both CS and CS. 


■ TIMING WAVEFORMS 

Read Cycle No. 1 (CS = Low, CS, WEA, WEB = High) 



Notes: 1. All timing parameters are measured with output Load A unless otherwise noted. 

2. Read cycle time (tRC) refers to read operations with current addresses applied to a transparent (high) latch. Read timing 
parameters are referenced from the last valid address to the first transition address. 

3. Transition is measured ±200 mV from steady state voltage with output Load B for tOLZ and tOHZ 
These parameters are sampled and not 100% tested. 
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HM62A2016 Series 


Read Cycle No. 2 (WEA, WEB = High) (Consecutive Reads from Two Depth-Expanded HM62A2016’s) 


Phase 1 Phase 2 Phase 1 Phase 2 



Note; 1. All other non depth-expansion parameters shown in Read Cycle No. 1 still apply, and are not shown for simplicity. 
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HM62A2016 Series 


Write Cycle No. 1 (CS = Low, CS, WEA = High) 

Store Load 



Notes: 


1. All timing parameters are measured with output Load A unless otherwise noted. 

2. Write cycle time refers to write operations with current addre.sses applied to a transparent (high) latch. 

3. Transition is measured ± 200 mV from steady state voltage with output Load B for tOLZ and tOHZ. These parameters are 
sampled and not 100% tested. 
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HM62A2016 Series 


Write Cycle No. 2 (WEA = High) (Store-Load Sequence of Two Depth-Expanded HM62A2016’s) 


Store 


Load 


Phase 1 Phase 2 Phase 1 Phase 2 



Note: 1, All other non depth-expansion parameters shown in Write Cycle No. 1 still apply, and are not shown for simplicity. 
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Preliminary 


HM62A9128/8128 Series 

131,072-Word x 9(8)-Bit Synchronous Cache SRAM 

■ FEATURES 

• For high speed cache memory applications 

• Pipeline access capability with on-chip address, 
strobe and I/O registers 

• Organization; 128 kword x 9(8) bit 

• SOJ: 32-pin 

• TTL I/O 

■ MAIN CHARACTERISTICS ■ PIN ARRANGEMENT 



(CP-32D) 


Type No. 

Spec. 

Remarks 

Clock Cycle Time 

20 ns (min) 


Clock to Data Valid 

10 ns (max) 


Power Dissipation 

788 mW (max) 

50 MHz 


■ ORDERING INFORMATION 


Type No. 

Clock Cycle Time 

Package 

HM62A9128JP-20 

20 ns 

32-pin SOJ 400 mil. 

HM62A8128JP-20 

20 ns 

(CP-32D) 


HM62A9128/8128 Series 


CLK 

Ai5 

A7 

Ae 

A5 

A4 

As 

A2 

Ai 

Ao 

l/Oo 

(NC) 

l/Oi 

i/02 

l/Os 

Vss 



(Top View) 


■ PIN DESCRIPTION 


Pin Name 

Function 

A 0 -A 12 

Address 

I/Oo-I/Og 

Input/Output 

WE 

Write Enable 

OE 

Output Enable 


Chip Enable 

CLK 

Clock Input 

vcc 

Power Supply 

Vss 

Ground 

NC 

No Connection (for x 8) 
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HM62A9128/8128 Series 


■ BLOCK DIAGRAM 



■ FUNCTION TABLE 
Truth Table 


CE 

OE 

WE 

Din 

CLK 

SRAM Mode 

Next Cycle Dout 

Ref. Cycle 

Note 

H 

X 

X 

X 


Not Selected 

High-Z 1 

Read Cycle 


L 

H 

H 

X 


Not Selected 

High-Z 



L 

L 

H 

X 


Read 

Read Data 

Read Cycle 


L 

H 

L 

Data 


Write 

High-Z 

Write Cycle 


L 

L . 

L 

Data 


Write 

High-Z 

-- 1 



Registers 


CLK 

Mode 

Register Output 


Load 

Register Input 

LorH 

Hold 

Not Changed 
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HM62A9128/8128 Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Value 

Unit 

Voltage on any pin relative to Vss 

Vt 

-0.5 to +7.0 

V 

Operating Temperature Range 

Topr 

0 to +70 

°C 

Storage Temperature Range (with Bias) 

Tstg (bias) 

-10 to +85 

°c 

Storage Temperature 

Tstg 

-55 to+125 

°c 


■ RECOMMENDED DC OPERATING CONDITIONS (Ta = 0 to +70°C) 


Item 

Symbol 

Min. 

Typ 

Max. 

Unit 

Note 

Supply Voltage 

Vcc 

4.75 

5.0 

5.25 

V 


Vss 

0 

0 

0 

V 


Input Voltage 

ViH 

2.2 

_ 

6.0 

V 


ViL 

-0.5 

_ 


V 

1 


Note: 1. ViL min = -2.0V for pulse width < 10 ns. 


■ DC CHARACTERISTICS (Ta = 0 to +70°C, Vcc = 5V ± 5%, Vss = OV) 


Item 

Symbol 

Min. 

Typ 

Max. 

Unit 

Test Conditions 

Input Leakage Current 

|lLl| 

_ 


2 

pA 

Vcc = 5.25V, Vin - VsS to VeC 

Output Leakage Current 

IlLol 

— 

— 

10 

pA 

Dout High-Z State Vl/o = VsS to VeC 

Average Operating 

Current 

icci 

— 

__ 

150 

mA 

Min. Cycle, aE = ViL 

Duty: 100%, Ii/o = 0 mA 

Standby Power 

ISB 

— 

— 

50 

mA 

Power Standby CLK < Vil, 

Min. Cycle 

Supply Current 

ISBl 

__ 


5 

mA 

Power Standby CLK < 0.2 VVil, 

Vin, < 0.2V or Vin > VeC -0.2V 

Output Low Voltage 

VOL 

__ 

__ 

0.4 

V 

lOL =8.0 mA 

Output High Voltage 

VOH 

2.4 

__ 

— 

V 

lOH = mA 


■ CAPACITANCE (Ta = 25°C, f= 1.0 MHz) 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Conditions 

Input Capacitance 

Cin 

__ 

—• 

6 

pF 

Vin = 0V 

Input/Output Capacitance 

Ci/o 

__ 

_ 

10 

pF 

Vi/o = 0V 


Note; 1. This parameter is sampled and not 100% tested. 
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HM62A9128/8128 Series 


■ AC CHARACTERISTICS (Ta = 0 to +70°C, Vcc = 5V ± 5%) 

Test Conditions 

• Input pulse levels: Vss to S.OV 

• Input rise and fall times: 2ns 

• Input and output timing reference levels: 1.5V 

• Output Load: See figure 


+5V 



*lncluding scope & jig Capacitance 


+5V 



480Q 


5pF* 


Output Load (B) 
(for tHZ & tLz) 


■ READ AND WRITE CYCLE 


Item 

Symbol 

Min. 

Max. 

Unit 

Note 

Clock Cycle Time 

tcc 

20 

— 

ns 


Clock High Pulse Width 

tCH 

5 

— 

ns 


Clock Low Pulse Width 

tCL 

5 

— 

ns 


Input Setup Time (Address, Data, Strobes) 

tis 

3 

— 

ns 


Input Hold Time (Address, Data, Strobes) 

tlH 

1 

— 

ns 


Clock to Output Data Valid 

tAC 

— 

10 

ns 


Output Data Hold From Clock 

tOH 

2 

— 

ns 


Clock to Output in Low-Z 

tLZ 

0 

— 

ns 

1, 2 

Clock to Output in High-Z 

tHZ 

— 

10 

ns 

1,2 


Notes: 1. Transition is measured ± 200 mV from steady state voltage with Load (B). 
2. This parameter is sampled and not 100% tested. 
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HM62A9128/8128 Series 


■ TIMING WAVEFORMS 
Read Cycle 



Notes; I. Read data is valid on next cycle, 

2. High impedance state is obtained on next cycle from CE = H, OE = H, or WE = L. 
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HM62A9128/8128 Series 


Pipelined Read Cycle (including internal signals) 

CLK 

(50 MHz) 

ADDR 

DATA 


■WlWiViylWi 

■WlWIWIWi 

WE 

LADDR 
LDATA (in) 

LCE 
LOE 

LWE 

RAM Access 

LDATA (out) 

LLOE 
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Pipelined Write Cycle (including internal signals) 



HM62A9128/8128 Series 





HM62A9128/8128 Series 


Alternate Read/Write/Read Cycle (including internal signals) 



LADDR 
LDATA (in) 

LCE 

LOE 

LWE 

RAM Access 

LDATA (out) 

LLOE 
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■ PIN ASSIGNMENT 


HB66B1616A Series- 

16,384-Worcl x 16-Bit High Speed Static RAM Module 

■ DESCRIPTION 

The HB66B1616A is a high speed 16K x 16 Static RAM module, 
mounted 4 pieces of 64K bit SRAM (HM6289JP) sealed in SOJ pack¬ 
age. An outline of the HB66B1616A is 36-pin dual in-line package. 
Therefore, the HB66B1616A makes high density mounting possible 
without surface mount technology. The HB66B1616A provides com¬ 
mon data Inputs and outputs. Its module board has decoupling ca¬ 
pacitors to reduce noise. 

■ FEATURES 

• Single 5V (± 5%) Supply 

• High Speed 

Access Time.25/35ns (max.) 

• Low Power Dissipation 

Active Mode.1200mW typ. 

Standby Mode.300mW typ. (TTL level) 

0.4mW typ. (CMOS level) 

• Equal Access and Cycle Time 

• Completely Static RAM 

No Clock or Timing Strobe Required 

• Directly TTL Compatible: All Inputs and Outputs 


■ ORDERING INFORMATION 


Part No. 

Access 

Package 

HB66B1616A-25 

25ns 

36-pin dual in-line 

HB66B1616A-35 

35ns 

leaded type 



■ PHYSICAL OUTLINE 



■ PIN DESCRIPTION 


Pin Name 

Function 

> 

o 

1 

> 

Address Input 

DQo ~ DQi5 

Data-in, Data-out 


Chip Select 

WE 

Write Enable 

OE 

Output Enable 

^cc 

Power Supply (+5V) 

GND 

Ground 
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HB66B1616A Series 
■ BLOCK DIAGRAM 



* M0~M3 : HM6289JP 


A0~A13 •-»-M0~M3 

WE •--M0~M3 

Vcc •- 1 -►M0~M3 

_C0~C5 

GND •-—-^M0~M3 


0 HITACHI 

356 Hitachi America, Ltd. • Hitachi Piaza • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 




HB66B1616A Series 


■ ABSOLUTE MAXIMUM RATINGS 


Parameter 

Symbol 

Value 

Unit 

Voltage on Any Pin Relative to 

Vin 

-0.5(1) to +7.0 

V 

Power Dissipation 

Pt 

4.0 

W 

Operating Temperature Range 

Topr 

Oto -1-70 

°c 

Storage Temperature Range 


-55 to -h 125 

°c 

Storage Temperature Range Under Bias 

"Lbias 

-10 to -f 85 

°c 


NOTE: 1. Vin min. = -2.0V for pulse width < 10ns. 


■ TRUTH TABLE 



OE 

WE 

Mode 

Yqq Current 

I/O Pin 

Ref. Cycle 

H 

X 

X 

Not Selected 

IsB> IsBi 

High-Z 

— 

L 

L 

H 

Read 

Icc 

^out 

Read Cycle (1-3) 

L 

H 

L 

Write 

Icc 

Din 

Write Cycle (1) (2) 

L 

L 

L 

Write 

Icc 

Din 

Write Cycle (3-6) 


NOTE: X means don’t care. 


■ ELECTRICAL CHARACTERISTICS 
• Recommended DC Operating Conditions (Tg = 0 to 70°C) 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Supply Voltage 

Vcc 

4.75 

5.0 

5.25 

V 

Vss 

0.0 

0.0 

0.0 

V 

Input High (Logic 1) Voltage 

VlH 

2.2 

— 

6.0 

V 

Input Low (Logic 0) Voltage 

ViL 

-0.5(0 

— 

0.8 

V 


NOTE: 1. ViL min. = -2.0V for pulse width < 10ns. 


■ DC ELECTRICAL CHARACTERISTICS = 0 to 70°C, Vcc = 5V ± 5%, Vss = OV) 


Parameter 

Symbol 

Test Condition 

Min. 

Typ.(0 

Max. 

Unit 

Input Leakage Current 

Ili 

Vcc = Max., Vjn = Vss lo Vcc 

-10 

— 

10 

fiA 

Output Leakage Current 

Ilo 

CS = ViH, Vj/o = Vss to ^cc 

-2 

— 

2 

fiA 

Operating Power Supply Current 

Icc 

CS = VjL, Ii/o = 0mA 

Min. Cycle 


240 

480 

mA 

Standby Power Supply Current 

IsB 

CS = ViH Min. Cycle 

— 

60 

120 

mA 

Standby Power Supply Current (1) 

^SBl 

^ = > Vcc -0-2V 

OV < V,n < 0.2V or 

Vin ^ Vcc -0.2V 

- 

0.08 

8 

mA 

Output High Voltage 

VOH 

Iqh = -4mA 

2.4 

— 

— 

V 

Output Low Voltage 

VoL 

Iql = 8 mA 

- 

- 

0.4 

V 


NOTE: 1. Typical limits are at Vcc = 5.0V, Ta = +25°C and specified loading. 

■ CAPACITANCE (Tg = 25°C, f = lMHz)(‘) 


Parameter 

Symbol 

1 Test Conditions 

Min. 

Max. 

Unit 

Input Capacitance (Address, CS, OE, WE) 

Cin 

> 

o 

11 ! 
c 

> 

— 

35 

pF 

Input/Output Capacitance (DQ) 

Ci/o 

11 

O 

> 

— 

15 

pF 


NOTE: 1. This parameter is sampled and not 100% tested. 
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HB66B1616A Series 


■ AC CHARACTERISTICS (T^ = 0 to 70°C, Vcc = 5V =t 5%, unless otherwise noted.) 

• Test Conditions 

• Input Pulse Levels: to 3.0V • Input Rise and Fall Times: 5ns 

• Input and Output Timing Reference Levels: 1.5V • Output Load: See Figures 



• Read Cycle 


Parameter 

Symbol 

HB66B1616A-25 

1 HB66B1616A-35 | 

Unit 

Min. 

Max. 

Min. 

Max. 

Read Cycle Time 

tRC 

25 

— 

35 

— 

ns 

Address Access Time 

Ua 

— 

25 

— 

35 

ns 

Chip Select Access Time 

Ucs 

— 

25 

- 

35 

ns 

Chip Selection to Output in Low-Z 


5 

— 

5 

— 

ns 

Output Enable to Output Valid 

k)E 

— 

12 

— 

15 

ns 

Output Enable to Output in Low-Z 


0 

— 

0 

— 

ns 

Chip Deselection to Output in High-Z 


0 

12 

0 

20 

ns 

Chip Disable to Output in High-Z 


0 

10 

0 

10 

ns 

Output Hold from Address Change 

tOH 

3 

— 

5 

- 

ns 

Chip Selection to Power Up Time 

ipu 

0 

— 

0 

— 

ns 

Chip Deselection to Power Down Time 

tpD 

— 

25 

— 

30 

ns 


NOTE: 1. Output transition is measured ±200mV from steady state voltage with Load (B). 

This parameter is sampled and not 100% tested. 
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Read Timing Waveform (1) 


Address 


OE 


CS 


Dout 



^ tRC 

> 

^ .. " ~ ' 


^ tAA ^ 1 





1 

ss 

■ 





^ tACS 


c 


■ 

m 



• Read Timing Waveform (2) ( 1 ) ( 2 ) ( 4 ) 



1 ^ tRC 


Address y 

< 


1 -- tAA _ 1 

c 



Dout y 

mm 


• Read Timing Waveform (3) (1) (3) (4) 



NOTES: 1. WE is high for read cycle. 

2. Device is continuously selected, CS = Vil. 

3. Address valid prior to or coincident with CS transition low. 

4. OE = Vil. 
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HB66B1616A Series 
• Write Cycle 


Parameter 

Symbol 

HB66B1616A-25 | 

HB66B1616A-35 

Unit 

Min. 

Max. 

Min. 

Max. 

Write Cycle Time 

twc 

25 

— 

35 

— 

ns 

Chip Selection to End of Write 

lew 

20 

— 

30 

— 

ns 

Address Valid to End of Write 

Iaw 

20 

— 

30 

— 

ns 

Address Setup Time 

Ias 

0 

__ 

0 

__ 

ns 

Write Pulse Width 

iwp 

20 

— 

30 

— 

ns 

Write Recovery Time 

IWR 

0 

— 

0 

— 

ns 

Output Disable to Output in High-Z 


0 

10 

0 

10 

ns 

Write to Output in High-Z 


0 

8 

0 

10 

ns 

Data to Write Time Overlap 

low 

12 

— 

20 

— 

ns 

Data Hold from Write Time 

Idh 

0 

— 

0 

— 

ns 

Output Active from End of Write 


5 

— 

5 

— 

ns 


NOTE: 1. Output transition is measured ±200mV from steady state voltage with Load (B). 

This parameter is sampled and not 100% tested. 


• Write Timing Waveform (1) (OE = H, WE Controlled) 



u-^ 


Address ^ 

< ) 







cs 






L ' tAW ^ 1 


HIM 

< ^AS ^ 

1 ■ ’wp'i , 

WE N 

u-ievv- 

, tOH , 1 


XXXXXXXXXXXXXXXXX ^a,.va« . >< 

:mxm5( 


High Impedance 
Dout - 
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Write Timing Waveform (2) (OE = H, CS Controlled) 


HB66B1616A Series 



u- M -^ 


Address ^ 

< '") 

< 


< tAW ^ 



X r 1 < >r 


CS 





1 ^ twP*1 


V////////////, 

u-lew-^ 

^ toH ^ I 


Data in XXXXXXXXXXXXXXXXX Data valid )< 



High Impedance 
Dout - 


• Write Timing Waveform (3) (OE = Clocked, WE Controlled) 


Address 


OE 

CS 


Dout 


Din 
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Write Timing Waveform (4) (OE Clocked, CS Controlled) 




Dout 


High Impedance 
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Write Timing Waveform (5) (5E = L, WE Controlled) 


HB66B1616A Series 


Address 


CS 


Dout 


Din 



U __ ► 


> 

<_> 

< 



< tew ^ 





V/////////////. 


1 

tAW ^ 

^twR *2^ 



twp*i 


s: 

^tAS^ 


/ 

- 'ow _ 

tpH 

tWHZ*3 

High Impedance 

»»»»»»»»» 

High Impedance 


CZD><EXX 

^^- 

■ ^ tpw^ 

—Ole ’ 

^ tpH ^ 

^alid ^ 
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HB66B1616A Series 


• Write Timing Waveform (6) (OE = L, CS Controlled) 





Address ^ 

(_) 




< tew ^ 

1 


CS 


^_/ 

tAW 

U 

llllllllllllllll 



twpM 



k . j. 



tCLZ 


/ -\ High Impedance 


UUUl 


1 < ^ 

^toH^ 1 


■>- mxrnx)— 

-^ Data Valid ^ 

xxxxxxxx: 


NOTES: 1. A write occurs during the overlap of a low CS and a low WE (twp). 

2. twR is measured from the earlier of CS or WE going high to the end of write cycle. 

3. During this period, I/O pins are in the output state so that the input signals of opposite phase to the output must not be 
applied. 

4. If the CS low transition occurs simultaneously with the WE low transition or after the WE transition, the output 
buffers remain in a high impedance state. 

5. If CS is low during this period, I/O pins are in the output state after tow- Then the data input signals of opposite phase 
to the outputs must not be applied to them. 

6. Dout is the same phase of write data of this write cycle, if twR is long enough. 

7. If the CS low transition occurs simultaneously with the OE high transition or after the OE transition, the output 
buffers remain in a high impedance state. 
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■ PIN ASSIGNMENT 


HB66A2568A Series- 

262,144-Word x 8-Bit High Speed Static RAM Module 

■ DESCRIPTION 

The HB66A2568A is a high speed 256K x 8 Static RAM module, 
mounted 8 pieces of 256K bit SRAM (HM6207HJP) sealed In SOJ 
package. An outline of the HB66A2568A Is 60-pln zigzag in-line 
package. Therefore, the HB66A2568A makes high density mounting 
possible without surface mount technology. The HB66A2568A pro¬ 
vides separate data inputs and output. Its module board has decoup¬ 
ling capacitors to reduce noise. 

■ FEATURES 

• Single 5V {± 10%) Supply 

• High Speed 

Access Time.25/35ns (max.) 

• Low Power Dissipation 

Active Mode.2400mW typ. 

Standby Mode.800mW typ. (TTL level) 

0.8mW typ. (CMOS level) 

• Equal Access and Cycle Time 

• Completely Static RAM 

No Clock or Timing Strobe Required 

• Directly TTL Compatible: All Inputs and Outputs 


■ ORDERING INFORMATION 


Part No. 

Access 

Package 

HB66A2568A-25 

25ns 

60-pin zigzag in-line 

HB66A2568A-35 

35ns 

leaded type 



PDO(OPEN) 2 
NC 4 
Vcc 6 
Do B 
Qo 10 
Ao 12 
A 2 14 
A 4 16 
Ae 18 
Vss 20 

□2 22 
Q 2 24 
WE 26 
28 

CSi 30 


NC 
NC 34 
Vcc 36 
D 4 38 
Q 4 40 
Aio42 
Ai 2 44 
Au 46 
Ai6 48 
NC 50 
De 52 
Qe 54 
NC 56 
NC 58 
Vss 00 


1 

Vss 

]3 

PD1(GND) 

]5 

NC 

7 

Di 

9 

Qi 

]l1 

NC 

]13 

Ai 

]15 

A 3 

]l7 

As 

]19 

A? 

]21 

Da 

]23 

Q 3 

]25 

Vcc 

]27 

As 

]29 

NC 

]31 

CS2 

]33 

NC 

]35 

NC 

]37 

Ds 

]39 

Qs 

]41 

Vss 

]43 

All 

]45 

Ai3 

]47 

Ai5 

]49 

Ai7 

]51 

D7 

]53 

Q7 

]55 

Vcc 

]57 

NC 

]59 

NC 


(Top View) 


■ PIN DESCRIPTION 


Pin Name 

Function 

Ao ~ Ai7 

Address Input 

Do ~ D7 

Data-in 

Qo ~ Q? 

Data-out 

CS,,^2 

Chip Select 

WE 

Write Enable 

^cc 

Power Supply (+5V) 

^ss 

Ground 

NC 

Non-connection 
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HB66A2568A Series 


■ ABSOLUTE MAXIMUM RATINGS 


Parameter 

Symbol 

Value 

Unit 

Voltage on Any Pin Relative to Vss 

Vi„ 

-0.50 to +7.0 

V 

Power Dissipation 

Pt 

8.0 

W 

Operating Temperature Range 

Topr 

0 to -1-70 

°c 

Storage Temperature Range 

Tstg 

-55 to +125 


Storage Temperature Range Under Bias 

^bias 

-10 to -1-85 

°c 


NOTE: 1. Vin min. = -2.5V for pulse width < 10ns. 


■ TRUTH TABLE 


^2 

WE 

Mode 

Vcc Current 

Dou, Pin 

Ref. Cycle 

H 

X 

Not Selected 

IsBi 

High-Z 

— 

L 

H 

Read 

Icc 

I^OUt 

Read Cycle 

L 

L 

Write 

Icc 

High-Z 

Write Cycle 


NOTE: X means don’t care. 


■ ELECTRICAL CHARACTERISTICS 
• Recommended DC Operating Conditions (Tg = 0 to 70°C) 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0.0 

0.0 

0.0 

V 

Input High (Logic 1) Voltage 

ViH 

2.2 

— 

6.0 

V 

Input Low (Logic 0) Voltage 

VlL 

-0.5(1) 

— 

0.8 

V 


NOTE: 1. ViL mm. = -2.0V for pulse width < 10ns. 


■ DC ELECTRICAL CHARACTERISTICS (Tg = 0 to 70°C, Vcc = 5V ± 10%, Vss = OV) 


Parameter 

Symbol 

Test Condition 

Min. 

Typ.(l) 

Max. 

Unit 

Input Leakage Current 

Ili 

Vcc = Max., Vjn = Vss Vcc 

-10 

— 

10 

/iA 

Output Leakage Current 

Ilo 

CSi, CS 2 = ViH, Vi/o = Vss to Vcc 

-10 

— 

10 

liA 

Operating Power Supply Current 

Icc 

CSj, CS 2 ~ VjL, Ij/o ~ 0mA 

Min. Cycle, Duty =100% 

- 

480 

960 

mA 

Standby Power Supply Current 

IsB 

CSj, CS 2 = VjH Min. Cycle 

— 

160 

320 

mA 

Standby Power Supply Current (1) 

ISBI 

^ 1 , ^2 = ^ Vcc -0-2V 

OV < Vin ^ 0.2V or 

Vin ^ Vcc-0.2V 

- 

0.16 

16 

mA 

Output High Voltage 

VOH 

Iqh = -4mA 

2.4 

— 

— 

V 

Output Low Voltage 

VoL 

Iql = 8mA 

— 

— 

0.4 

V 


NOTE: 1. Typical limits are at Vcc = 5.0V, Ta = +25°C and specified loading. 

■ CAPACITANCE (Tg = 25°C, f = lMHz)(i) 


Parameter 

Symbol 

1 Test Conditions 

Min. 

Max. 

Unit 

Input Capacitance (Address, WE) 

Cii 

< 

3 

II 

0 

< 

— 

70 

pF 

Input Capacitance (CS) 

CI 2 

3 

II 

0 

< 

— 

45 

pF 

Input Capacitance (Data in) 

C,3 

< 

II 

0 

< 

— 

12 

pF 

Output Capacitance (Data out) 

Co 

1 v„„, = OV 1 

- 

16 

pF 


NOTE: 1. This parameter is sampled and not 100% tested. 
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HB66A2568A Series 


■ AC CHARACTERISTICS (T^ = OX to 70X, Vcc = 5V ± 10%, unless otherwise noted.) 

• Test Conditions 

• Input Pulse Levels: Vss to 3.0V • Input Rise and Fall Times: 5ns 

• Input and Output Timing Reference Levels: 1.5V • Output Load: See Figures 



• Read Cycle 


Parameter 

Symbol 

1 HB66A2568A-25 

HB66A2568A-35 

Unit 

Min. 

Max. 

Min. 

Max. 

Read Cycle Time 

tRC 

25 

— 

35 

— 

ns 

Address Access Time 

tAA 

— 

25 

- 

35 

ns 

Chip Select Access Time 

tACS 

— 

25 

— 

35 

ns 

Output Hold from Address Change 

toH 

5 

— 

5 

- 

ns 

Chip Selection to Output in Low-Z 

tLZ<" 

5 

— 

5 

— 

ns 

Chip Deselection to Output in High-Z 


0 

12 

0 

20 

ns 

Chip Selection to Power Up Time 

tpu 

0 

— 

0 

— 

ns 

Chip Deselection to Power Down Time 

tpD 

- 

15 

— 

25 

ns 


NOTE: 1. Transition is measured ± 200mV from steady state voltage with Load (B) 

This parameter is sampled and not 100% tested. 
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Timing Waveform of Read Cycie (1) 0) (2) 


tRC 


Address 



IsB 


NOTES: 1. WE is high for read cycle. 

2. Device is continuously selected, CS = Vil. 

3. Address valid prior to or coincident with CS transition low. 
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HB66A2568A Series 


• Write Cycie 


Parameter 

Symbol 

1 HB66A2568A-25 | 

1 HB66A2568A-35 | 

Unit 

Min. 

Max. 

Min. 

Max. 

Write Cycle Time 

twc 

25 

— 

35 

— 

ns 

Chip Selection to End of Write 

tew 

20 

— 

30 

— 

ns 

Address Valid to End of Write 


20 

— 

30 

— 

ns 

Address Setup Time 


0 

— 

0 

— 

ns 

Write Pulse Width 


20 

— 

30 

— 

ns 

Write Recovery Time 


3 


3 

— 

ns 

Data Valid to End of Write 

tow 

15 

— 

20 

— 

ns 

Data Hold Time 

toH 

0 

— 

0 

— 

ns 

Write Enabled to Output in High-Z 

twz^*^ 

0 

8 

0 

10 

ns 

Output Active from End of Write 


0 

- 

0 

- 

ns 


NOTE: 1. Transition is measured ±200mV from high impedance voltage with Load (B). 

This parameter is sampled and not 100% tested. 
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HB66A2568A Series 


• Timing Waveform of Write Cycle (1) (WE Controlled) 

Address 

CS1.2 

Din 

Dout 
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HB66A2568A Series 


• Timing Waveform of Write Cycle (2) (CS Controlled) 


Address 


CS1.2 


WE 

Din 

Dout 



twc _ 

^ 


- ) 

< ) 

< - 


< tAW ^ 



^ tAS ^ tew ^ 



_ / 

1 - twp*1 





|< ► 




fsmssm 


High Impedance *3 


NOTES: 1. A write occurs during the overlap of a low CS and a low WE. 

2. twR is measured from the earlier of CS or WE going high to the end of write cycle. 

3. If the CS low transition occurs simultaneously with the WE low transition or after the WE transition, the output 
buffers remain in a high impedance state. 

4. Dout is the same phase of write data of this write cycle, if twR is long enough. 
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Section 4 

MOS Pseudo Static RAM 


<0^ HITACHI 



32768-word X 8-bit High Speed Pseudo Static RAM 


■ FEATURES 

• Single 5V (±10%) 

• High Speed 
Access Time 

^ Access Time. 100/120/150/200ns 

Address Access Time.50/60/75/100ns 

(in Static Column Mode) 

Cycle Time 

Random Read/Write Cycle Time .... 160/190/235/310ns 
Static Column Mode Cycle Time. 55/65/80/105ns 

• Low Power 
175mW typ. Active. 

• All Inputs and outputs TTL compatible 

• Static Column Mode Capability 

• Non Multiplexed Address 

• 256 Refresh Cycles (4ms) 

• Refresh Functions 
Address Refresh 
Automatic Refresh 
Self Refresh 


HM65256BP Series 



(DP-28) 


HM65256BFP Series 



(FP-28DA) 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM65256BP-10 

100ns 


HM65256BP-12 

120ns 


HM65256BP-15 

150ns 


HM65256BP-20 

200ns 

600 mil 28 pin 

HM65256BLP-10 

100ns 

Plastic DIP 

HM65256BLP-12 

120ns 


HM65256BLP-15 

150ns 


HM65256BLP-20 

200ns 


HM65256BFP-10T 

100ns 


HM65256BFP-12T 

120ns 


HM65256BFP-15T 

150ns 


HM65256BFP-20T 

200ns 

28 pin 

HM65256BLFP-10T 

100ns 

Plastic SOP 

HM65256BLFP-12T 

120ns 


HM65256BLFP-15T 

150ns 


HM65256BLFP-20T 

200ns 



■ PIN ARRANGEMENT 

A,.[r 


2 b| Vcr 

An jT 



Ar [T 


^ A.j 

A* [T 


^ Ai 

A,[I 


E] 

fT 



Aj(T 


22] OE 

Aj (T 


771 Aio 

Ai [T 


73 CE 

A# [iu 


73 1 Of 

l Oo [IT 


73 I/''* 

I/O, [7 


73 r oi 

i/i)i QT 


73 1/04 

Vss QT 


13 I^Oi 


(Top View) 
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HM65256B Series 


■ BLOCK DIAGRAM 



■ TRUTH TABLE 




W 

I/O Pin 

mode 

L 

L 

H 

Low Z 

Read 

L 

X 

L 

High Z 

Write 

L 

H 

H 

High Z 

- 

H 

L 


High Z 

Refresh 

H 

H 

X 

HighZ 

Standby 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Rating 

Unit 

Terminal Voltage with Respect to P'ss 

Vt 

-1.0 to +7.0 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature 

^opr 

0 to +70 

“C 

Storage Temperature 

T'atg 

-55 to+125 

"C 

Storage Temperature Under Bias 

^bias 

-10 to +85 



■ RECOMMENDED DC OPERATING CONDITIONS {Ta = 0 to +70‘'C) 


Item 

Symbol 

min. 

typ. 

max. 

unit 

Supply Voltage 

^CC 

4.5 

5.0 

5.5 

V 

^ss 

0 

0 

0 

V 

Input Voltage 


2.2 

- 

6.0 

V 

ViL 

-0.5*> 

- 

0.8 

V 


Note) *1. VjL min = -3.0V for pulse width ^ 10ns. 
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HM65256B Series 


■ PC ELECTRICAL CHARACTERISTICS {Tg = 0 to Vcc = 5V ±10%) 


Parameter 

Symbol 

Test Conditions 

HM65256B Series 

HM65256BL Series 

Unit 

. 

mm. 

typ. 

max. 

min. 

typ. 

max. 

Operating Power 

Supply Current 

Jcci 

ll 

II II 

.^1 

- 

35 

65 

- 

35 

65 

mA 

Standby Power 

^SBl 

CE= Ew,OE= V,H 

- 

1 

2 

- 

1 

2 

mA 

Supply Current 

ISB2 

l^cC-0-2V, OE> Vcc-^.2V 

- 

- 

- 

- 

0.05 

0.1 

mA 

Operating Power Supply 

ICC2 

CE = v,„, 6e = V,L 

- 

1 

2 

- 

0.6 

1 

mA 

Current in Self Refresh Mode 

ICC3 

KCC-0.2V, OE <0.2V 

- 

- 

- 

- 

50 

100 

mA 

Input Leakage 

Current 

Jli 

f^CC=S.5V 

Vin = Vss to Vcc 

-10 

- 

10 

-10 

- 

10 

mA 

Output Leakage 

CXirrent 

Jlo 

OE= VjH 

^IIO = Vss to Vcc 

-10 

- 

10 

-10 

- 

10 

UA 

Output Voltage 

VoL 

Jql = 2.1 mA 

- 

- 

0.4 

- 

- 

0.4 

V 

Vqh 

^OH - -1 ntA 

liiL 

- 

- 

2.4 

- 

- 

V 

1 


■ CAPACITANCE 


Item 

Symbol 

1 Test Conditions 

typ. 

max. 

Unit 

Input Capacitance 

Cm 

Vin = OV 

- 

5 

PF 

Input/Output Capacitance 

^I/O 

> 

o 

II 

- 

7 

pF 


Note) This Parameter is sampled and not 100% tested. 


■ AC CHARACTERISTICS (Ja = 0 to +70°C, Vcc = 5V ±10%) 

• AC Test Conditions 

Input Pulse Levels.2.4V, 0.4V 

Input Rise and Fall Times .5ns 

Timing Measurement Level.2.2V, 0.8V 

Reference Level.= 2.0V, Vql = 0.8V 

Output Load.1 TTL and lOOpF (including scope and jig) 


Item 

Symbol 

HM65256B-10 | 

HM65256B-12 | 

HM65256B-15 | 

HM65256B-20| 

Unit 

min. 

max. 

min. 

max. 

min. 

max. 

min. 

max. 

Random Read or Write Cycle Time 

fRC 

160 

- 

190 

- 

235 

- 

310 

- 

ns 

Static Column Mode Read or Write 

Cycle 

fRSC 

55 

- 

65 

- 

80 

- 

105 

- 

ns 

Chip Enable Access Time 

tCEA 

- 

100 

- 

120 

- 

150 

- 

200 

ns 

Address Access Time 

tAA 

- 

50 

- 

60 

- 

75 

- 

100 

ns 

Output Enable Access Time 

fOEA 

- 

40 

- 

50 

- 

60 

- 

75 

ns 

Chip Disable to Output in High Z 

fCHZ 

- 

1 25 

- 

25 

- 

30 

- 

35 

ns 

Chip Enable to Output in Low Z 

fCLZ 

30 

- 

30 

- 

35 

- 

40 

- 

ns 

Output Enable to Output in Low Z 

fOLZ 

i 10 

- 

10 

- 

10 

- 

10 

- 

ns 

Output Disable to Output in High Z 

tOHZ 

- 

25 

- 

25 

- 

30 

- 

35 

ns 

CTiip Enable Pulse Width 

fCE 

lOOn 

4m 

120n 

4m 

150n 

4m 

200n 

4m 

s 

Chip Enable Precharge Time 

tp 

50 

- 

60 

- 

75 

- 

100 

- 

ns 

Address Set-up Time 

Us 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

Row Address Hold Time 

fRAH 

20 

- 

20 

- 

25 

- 

30 

- 

ns 

Column Address Hold Time 

tCAH 

100 

- 

120 

- 

150 

- 

200 

- 

ns 

Read Command Set-up Time 

fRCS 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

Read Command Hold Time 

UCH 

0 

- 

0 

- 

0 

- 

0 

- ^ 

ns 

Output Enable Hold Time 

tOHC 

0 

- 

0 

- 

0 

.1 

0 

- 

ns 

Output Enable to Chip Enable Delay 
Time 

tOCD 

0 

- 

0 

- 

0 


0 

- 

ns 

Output Hold Time from Column 
Address 

fOH 

5 

- 

5 

- 

5 

- 

10 

- 

ns 

Write Command Pulse Width 

tWP 

25 

- 

25 

- 

30 

- 

35 

- 

ns 

<3hip Enable to End of Write 

^CW 

IQQI 

- 

120 

- 

150 

- 


- 

ns 

Column Address Set-up Time 

Usw 

Ln: 

- 

0 

- 

0 

- 


- 

ns 


(to be continued) 

0 HITACHI 


Hitachi America, Ltd. • Hitachi Plaza • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 3 7 7 











HM65256B Series 


Item 

Symbol 

HM65256B.10 

HM65256B-12 

HM65256B-15 

HM65256B-20 

Unit 

min. 

max. 

min. 

max. 

min. 

max. 

min. 

max. 

Column Address Hold Time after Write 

Uhw 

0 


0 

- 

0 

- 

0 

- 

ns 

Data Valid to End of Write 

fDW 

20 

- 

20 

- 

25 

- 

30 

- 

ns 

Data In Hold Time for Write 

tDH 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

Output Active from End of Write 

tow 

5 

- 

5 

- 

5 

- 

5 

- 

ns 

Write to Output in High Z 

tWHZ 

- 

25 

- 

25 

- 

30 

- 

35 

ns 

Transition Time (Rise and Fall) 

tT 

3 

50 

3 

50 

3 

50 

3 

50 

ns 

Refresh Command Delay Time 

tRFD 

50 


60 

- 

75 

- 

100 

- 

ns 

Refresh Precharge Time 

tpp 

30 


30 

- 

30 

- 

30 

- 

ns 

Refresh Command Pulse Width for 
Automatic Refresh 

tPAP 

80 

10000 

80 

10000 

80 

10000 

80 

10000 

ns 

Automatic Refresh Cycle Time 

tpc 

160 

- 

190 

- 

235 

- 

310 

- 

ns 

Refresh Command Pulse Width for Self 
Refresh 

tPAS 

10000 

- 

10000 

- 

10000 

- 

10000 

- 

ns 

Refresh Reset Time for Self Refresh 

tPRS 

160 

- 

190 

- 

235 

- 

310 

- 

ns 

Refresh Period 

tREP 

- 

4 

- 

4 

- 

4 

- 

4 

ms 


Notes; 

(1) ^CHZ^ ^OHZ ^WHZ defined as the time at which the output achieves the open circuit conditions. 

(2) fcLZ^ ^OLZ sampled under the condition of t^^Sns, and not 100% tested. 

(3) A write occurs during the overlap of a low CE and low WE. 

(4) If CE goes low simultaneously with WE going low or after WE going low, the outputs remain in high impedance state. 

(5) If input signals of opposite phase to the outputs are applied in write cycle, OE or WE must disable output buffers 
prior to applying data to the device and data inputs must be floating prior to OE or WE turning on output buffers. 

(6) VjH (min) and (max) are reference levels for measuring timing of input signals. Also, transition times are meas¬ 
ured between Vjff and Vj^. 

(7) An initial pause of 1 00^is is required after power-up followed by a minimum of 8 initialization cycles. 


■ TIMING WAVEFORMS 

• Rvad Cycle No. 1 (CE controlled) 
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HM65256B Saries 



Address 

A0~A7 

Address 

A8~A14 

WE 

OE 

Dout 
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• Static Column Mode 
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HM658128 Series- 

131,072-Word x 8-Bit High Speed Psuedo Static Ram 


The HM658128 Series has been converted to the HM658128A Series. 
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HM658128A Series 


131,072-Word x 8-Bit High Speed Pseudo Static RAM 


■ FEATURES 

• Single 5V (±10%) 

• High speed 

Access time 

CE access time: 80/100/120 ns 
Cycle time 

Random read/write cycle time: 130/160/190 ns 

• Low power 

250 mW typ. Active 

350 |LiW typ. Standby (L-version, LL-version) 

• All inputs and outputs TTL compatible 

• Package 

32-pin dual-in-line plastic package 
32-pin SOP package 
32-pin TSOP package 

• Non multiplexed address 

• 512 refresh cycles (Sms) 

• Refresh functions 

LP/LLP-version: Address refresh, automatic 
refresh, self refresh 

DP-version: Address refresh, automatic refresh 

■ ORDERING INFORMATION 



Type No. 

Access Time 

Package 

HM658128ALP-8L 

80 ns 


HM658128ALP-1()L 

100 ns 


HM658128ALP-12L 

120 ns 


HM658128ALP-8 

80 ns 

32-Pin 

HM658128ALP-1() 

100 ns 

Plastic DIP Series 

HM658128ALP-12 

120 ns 

(DP-32) 



HM658128ADP-8 

80 ns 


HM658128ADP-10 

100 ns 


HM658128ADP-12 

120 ns 


HM658128ALFP-8L 

80 ns 


HM658128ALFP-1()L 

100 ns 


HM658128ALFP-I2L 

120 ns 

525-mil 

32-Pin 

HM658128ALFP-8 

80 ns 

HM658I28ALFP-10 

100 ns 

Plastic SOP Series 

HM658128ALFP-12 

120 ns 

(FP-32D) 



HM658128ADFP-8 

80 ns 


HM658128ADFP-1() 

100 ns 


HM658128ADFP-12 

120 ns 


HM658128ALT-8L 

80 ns 


HM658128ALT-10L 

100 ns 


HM658128ALT-12L 

120 ns 

8mm X 20mm 



HM658128 ALT-8 

80 ns 

32-Pin 

HM658128ALT-1() 

100 ns 

Plastic TOSP Series 

HM658128ALT-12 

120 ns 

(TFP-32D) 



HM658128ADT-8 

80 ns 


HM658128ADT-1() 

100 ns 


HM658128ADT-12 

120 ns 


HM658128ALR-8L 

80 ns 


HM658128ALR-1()L 

100 ns 


HM658128ALR-12L 

120 ns 

8mm X 20mm 

32-Pin 

HM658128ALR-8 

80 ns 

HM658128ALR-1() 

100 ns 

Plastic TSOP Series 

HM658128ALR-12 

120 ns 

(TFP-32DR) 



HM658128 ADR-8 

80 ns 


HM658128ADR-10 

100 ns 


HM658128ADR-12 

120 ns 



■ PIN DESCRIPTION 


Pin Name 

Function 

A{)-A 16 

Address 

I/O 0 -I/O 7 

Input/Output 

RFSH 

Refresh 

CE 

Chip Enable 

OE 

Output Enable 

WE 

Write Enable 

CS 

Chip Select 

Vcc 

Power Supply 

Vss 

Ground 
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HM658128A Series 


■ BLOCK DIAGRAM 
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HM658128A Series 


Pin Functions 

CE: ^ip Enable (Input) _ 

CE is a basic clock. RAM is active when CE 
is low, and is on standby when CE is high. 

A0-A16: Address Inputs (Input) 

Ao-Ag is a row address and A9-A16 is a 
column address. The entire address A0-A16 
is fetched into RAM by the falling edge of 
CE. 

WE: Write Enable (Input) _ 

RAM is in write mod e wh en WE is low, and 
is in read mode when WE is high. I/O d ata is 
fetched into RAM by the rising edge of WE 
or CE (earlier timing) and the data is written 
into memory cells. 

OE: Output Enable (Input) 

OE controls the output condition of the I/O 
pins. The I/O pins are active when OE is low, 
and are at high impedance when OE is high. 


RFSH: Refresh (Input) _ 

RAM goes into refresh mode when RFSH 
goes low in standby mode, (i.e., when CE is 
high). There are two refresh modes 
controlled by RFSH: automatic refresh and 
self refresh. 

CS: Chip Select (Input) 

RAM is active when CS is high. The CS 
signal is fetched into RAM by the falling 
edge of CE, and is held for one read/write 
cycle. 

I/O0-I/O7: Input/Output (Input and Output) 

These pins are data I/O pins. 


Refresh 

There are three refresh modes: address refresh, auto¬ 
matic refresh, and self refresh. 

(1) Address refresh 

Data is refreshed by accessing all 512 row addresses 
every 8 ms. A read is one method of accessing those 
addresses. Each row address (each of the 512 addresses 
Ao-Ag) must be read at least once every 8 ms. In 
address refresh mode, OE can remain high. In this case, 
the I/O pins remain at high impedance, but the refresh is 
done within RAM. 

(2) Automatic refresh 

Instead of address refresh, automatic refr esh can be 
used. RAM goes to automatic refresh mode if RFSH fall 
while CE is high and it remains low for at least tpAP- 
One aut omatic refresh cycle is executed by one low 
pulse of RFSH. It is not necessary to input the refresh 
address from outside since it is generated internally by 
an on-chip address counter. 512 automatic refresh cycles 
must be done every 8 ms. 

(3) Self refresh 

Self refresh mode is suitable for data retention by 
battery. In standby mode, a self refresh starts automati¬ 
cally when RFSH stays low for more than 8 p.s. Refresh 
addresses are automatically specified by the on-chip 
address counter, and the refresh period is determined by 
the on-chip timer. 

Automatic refresh and self refre sh are d istinguished 
from each other by t he wid th of the RFSH low pulse in 
standby mode. If the RFSH low pulse is wid er than 8 p,s, 
RAM enters self refresh mode; if the RFSH low pulse is 
less than 8 |Lis, it is recognized as an automatic refresh 
instruction. 

Notes on Using the HM658128A 

Since pseudo static RAM consists of dynamic cir¬ 
cuits like DRAM, it is more noise-sensitive than conven¬ 
tional SRAM. 

(1) If a short CE pulse of a width less than tCE niin is 
applied to RAM, an incomplete read occurs and stored 
data may be destroyed. Make sure that CE low pulses of 
less than tcE niin are inhibited. Note that a 10 ns CE low 
pulse may sometimes occur owing to the gate delay on 
the board if the CE signal is generated by the decoding 
of higher address signals on the board. Avoid these short 
pulses. 

(2) A short RFSH low pulse may cause an incomp lete 
refresh that will destroy data. Make sure that RFSH low 
pulses of less than tpAP min are also inhibited. 

(3) Start the HM658128A operating by executing at least 
eight initial cycles (dummy cycles) at least 100 ps after 
the power voltage reaches 4.5V-5.5V after power-on. 
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HM658128A Series 


■ FUNCTION TABLE 


CE 

CS at CE going Low 

RFSH 

OE 

We 

I/O Pin 

Mode 

L 

H 

X 

L 

H 

Low-Z 

Read 

L 

H 

X 

X 

L 

High-Z 

Write 

L 

H 

X 

H 

H 

High-Z 

— 

L 

L 

X 

X 

X 

High-Z 

CS Standby 

H 

X 

L 

X 

X 

High-Z 

Refresh 

H 

X 

H 

X 

X ; 

High-Z 

Standby 


Note: I. X means don’t care. 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Rating 

Unit 

Terminal Voltage with Respect to Vss 

Vt 

-1.0 to +7.0 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature 

Topr 

0 to +70 

°C 

Storage Temperature 

Tstg 

-55 to+125 

°C 

Storage Temperature Under Bias 

Tbias 

-10 to +85 

°C 


■ RECOMMENDED DC OPERATING CONDITIONS (Ta = 0 to +70°C) 


Item 

Symbol 

Min. 

Typ 

Max. 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input Voltage 

ViH 

2.2 

— 

6.0 

V 

ViL 

-0.5 

— 

0.8 

V 


Note: I. ViL min = -3.0 V for pulse width 10 ns. 


■ DC CHARACTERISTICS (Ta = 0 °C to +70°C, Vcc = 5V ± 10%) 


Parameter 

Symbol 

Min. 

Typ 

Max. 

Unit 

Test Conditions 

Note 

Operating Power 
Supply Current 

icci 

— 

50 

85 

mA 

Il/O = 0, tcyc = 130 ns 


Standby Power 

Supply Current 

ISBl 

— 

1 

2 

mA 

CE = Vih,RFSH = V|H 


ISB2 

— 

100 

70 

200 

100 

pA 

CE> Vcc-0.2V, 
RFSH > Vcc -0.2V 

L-version 

LL-version 

Operating Power 

Supply Current in 

Self Refresh Mode 

ICC2 

— 

1 

2 

mA 

= Vih,R^SH = ViL 

L-version 

LL-version 

ICC3 

— 

100 

70 

200 

100 

pA 

Vcc-0.2V, 
RFSH < -0.2V 

L-version 

LL-version 

Input Leakage 

Current 

I LI 

-10 

— 

K. 

pA 

Vcc = ^>-5V, 

Vin = Vss to Vcc 


Output Leakage 

Current 

Ilo 

-10 

— 

10 

pA 

OE = Vih, 

Vi/0 = Vss to Vcc 


Output Voltage 

VoL 

— 

— 

0.4 

V 

lOL = 2.1 mA 


VOH 

2.4 

— 

— 

V 

lOH =-l mA 
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HM658128A Series 


■ CAPACtTANCE 


Item 

Symbol 

Typ 

Max 

Unit 

1 Test Conditions 

Input Capacitance 

Cin 

— 

8 

pF 

> 

o 

II 

c 

> 

Input/Output Capacitance 

Ci/o 

— 

10 

pF 

> 

o 

II 

> 


Note: 1. This parameter is sampled and not 100% tested. 


■ AC CHARACTERISTICS (Ta = 0 to 70°C, Vcc = 5V ± 10%) 

AC Test Conditions 

• Input pulse levels: 2.4V, 0.4V • Reference level: Vqh = 2.0V, Vql = 0.8V 

• Input rise and fall times: 5 ns • Output load: 1 TTL and 100 pF 

• Timing measurement level: 2.2V, 0.8V 
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HM658128A Series 


Item 

Symbol 

HM658128A-8 

1 HM658128A-10 

HM658128A-12 

Unit 

Note 

Min 

Max 

Min 

Max 

Min 

Max 

Random Read or Write Cycle Time 

tRC 

130 

— 

160 

— 

190 

— 

ns 


Random Read Modify Write Cycle Time 

tRWC 

190 

— 

220 

— 

260 

— 

ns 


Chip Enable Access Time 

tCEA 

— 

80 

— 

100 

— 

120 

ns 


Output Enable Access Time 

tOEA 

— 

30 

— 

30 

— 

40 

ns 


Chip Disable to Output in High-Z 

tCHZ 

0 

30 

0 

30 

0 

35 

ns 

1,2 

Chip Enable to Output in Low-Z 

ICLZ 

20 

— 

20 

— 

20 

— 

ns 

2 

Output Disable to Output in High-Z 

tOHZ 

— 

25 

— 

25 

~ 

30 

ns 

1,2 

Output Enable to Output in Low-Z 

lOLZ 

0 

— 

0 

— 

0 

— 

ns 

2 

Chip Enable Pulse Width 

tCE 

80 ns 

10 ps 

100 ns 

10 ps 

120 ns 

10 ps 



Chip Enable Precharge Time 

tP 

40 

— 

50 

— 

60 

— 

ns 


Address Set-up Time 

tAS 

0 

— 

0 

— 

0 

— 

ns 


Address Hold Time 

tAH 

30 

— 

30 

— 

35 

— 

ns 


Read Command Set-up Time 

tRCS 

0 

— 

0 

— 

0 

— 

ns 


Read Command Hold Time 

IRCH 

0 

— 

0 

— 

0 

— 

ns 


RFSH Hold Time 

tRHC 

15 

— 

15 

— 

15 

— 

ns 


Chip Select Set-up Time 

tcss 

0 

— 

0 

— 

0 

— 

ns 


Chip Select Hold Time 

tCSH 

30 

— 

30 

— 

35 

— 

ns 


Write Command Pulse Width 

tWP 

30 

— 

30 

— 

35 

— 

ns 


Chip Enable to End of Write 

tew 

80 

— 

100 

— 

120 

— 

ns 


Data In to End of Write 

tDW 

25 

— 

25 

— 

30 

— 

ns 


Data In Hold Time for Write 

tDH 

0 

— 

0 

— 

0 

— 

ns 


Output Active from End of Write 

tow 

5 

— 

5 

— 

5 

— 

ns 

2 

Write to Output in High-Z 

tWHZ 

— 

25 

— 

25 

— 

30 

ns 

1,2 

Transition Time (Rise and Fall) 

tT 

3 

50 

3 

50 

3 

50 

ns 


Refresh Command Delay Time 

tRFD 

40 

— 

50 

— 

60 

— 

ns 


Refresh Precharge Time 

tpp 

40 

— 

40 

— 

40 

— 

ns 


Refresh Command Pulse Width 

tRP 

— 

8 ps 

— 

8ps 

— 

8 ps 



Refresh Command Pulse Width 
for Automatic Refresh 

tPAP 

80 ns 

8 ps 

80 ns 

8 ps 

80 ns 

8 ps 



Automatic Refresh Cycle Time 

tpc 

130 

— 

160 

— 

190 

— 

ns 


Refresh Command Pulse Width 
for Self Refresh 

tPAS 

8 

— 

8 

— 

8 


ps 


Refresh Reset Time from Self Refresh 

tRPS 

130 


160 

— 

190 

— 

ns 


Refresh Period 

tREP 

— 

8 

— 

8 

— 

8 

ms 

512 

cycle 


Notes; 


I • tCHZ, tOHZ, iiJid twHZ define the time at which the output achieves the open circuit conditions under the condition of tj = 5 ns 
and not 100% tested. 

2. tCHZ. 1CLZ> tOHZ, tOLZ. tWHZ- and tQW are sampled under the condition of ty = 5 ns and not 100% tested. 

3. A write occurs during the overlap of a low CE and low WE. Write end is defined at the earlier of WE going high or CE going high. 

4. If CE goes low simultaneously with WE going low or after WE going low, the outputs remain in high impedance state. 

5. During this period, I/O pins are in the output state, therefore the input signals of opposite phase to the outputs must not be applied. 

6. ViH (min) and Vil (max) are reference levels for measuring timing of input signals. Also, transition times are measured between 
ViH and Vil. 

7. An initial pause of 100 ps is required after power-up followed by a minimum of 8 initialization cycles. 

8.512 cycles of burst refresh or distributed automatic refresh must be executed within 15 ps after self refresh, in order to meet the 
refresh specification of 8 ms and 512 cycle. 
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HM658128A Series 


■ WRITE CYCLE (OE Clock) 
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\\\\\\\\ 




Address V V VN 

(Ao-Ai 6) AAAy 

c: 


X 

X 

X 

X 





tew 
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I 

WE 



-i 

-t 



OE ////// 

'/// 



tRP 


-WWWW 


JrhC| 









RF.qH 

-s 


X\\' 

\ 


x/z/ 

/ 




tpw 

<x>cs 

twHZ 

toHZ 

) - 

tpH 

ild \/V\—. 



Dout 

tCLZ 
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B 

EaiH 

wms 

a in 

tow 

toLZ 

^ tcHZ ^ 
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HM658128A Series - 

■ WRITE CYCLE (OE Low Fix) 
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HM658128A Series 


■ READ-MODIFY-WRITE CYCLE 
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HM658128A Series 


■ AUTO REFRESH CYCLE 

ci )r 



■ SELF REFRESH CYCLE 

ci 



[iE 
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HM658512 Series- 

524,288-Word x 8-Bit High Speed Pseudo Static RAM 
Features 

• Singles V(± 10%) 

• High speed 

Access time 

^ access time.80/100/120 ns 

Cycle time 

Random read/write cycle time.130/160/190 ns 

• Low power 

Active; 250 mW (typ.) 

Standby; 200 ptW (typ.) 

• All Inputs and outputs TTL compatible 

• Package 

32-pin dual-in-line plastic package 
32-pin SOP package 

• Non multiplexed address 

• 2048 refresh cycles (32 ms) 

• Refresh functions 

L/LL/LV-version .Address refresh 

Automatic refresh 
Self refresh 

□-version .Address refresh 

Automatic refresh 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM658512LP-8 

80 ns 


HM658512LP-10 

100 ns 


HM658512LP-12 

120 ns 


HM658512DP-8 

80 ns 


HM658512DP-10 

100 ns 

600 mil 

HM658512DP-12 

120 ns 

32 pin 

HM658512LP-8L 

HM658512LP-10L 

80 ns 

100 ns 

Plastic DIP 
(DP-32) 

HM658512LP-12L 

120 ns 


HM658512LP-8LV 

80 ns 


HM658512LP-10LV 

100 ns 


HM658512LP-12LV 

120 hs 


HM658512LFP-8 

80 ns 


HM658512LFP-10 

100 ns 


HM658512LFP-12 

120 ns 


HM658512DFP-8 

80 ns 


HM658512DFP-10 

100 ns 

32 pin 
Plastic SOP 
(FP-32D) 

HM658512DFP-12 

120 ns 

HM658512LFP-8L 

HM658512LFP-10L 

80 ns 

100 ns 

HM658512LFP-12L 

120 ns 


HM658512LFP-8LV 

80 ns 


HM658512LFP-10LV 

100 ns 


HM658512LFP-12LV 

120 ns 



■ PIN ARRANGEMENT 


Ai8 C 

1 

32 

□ vcc 

Ai6 C 

2 

31 

Z! Ais 

Ai4 [I 

3 

30 

□ Ai7 

Ai2 C 

4 

29 

Z1 ^ 

AzC 

5 

28 

□ Ai3 

Ae C 

6 

27 

□ As 

As C 

7 

26 

Z As 

A4C: 

8 

25 

Z All 

As IZ 

9 

24 

□ OE/RF^ 

A2C 

10 

23 

Z A10 

AlC 

11 

22 

ZCE 

Ao C 

12 

21 

Z I/O? 

l/Oo c 

13 

20 

Z I/06 

l/Oi □ 

14 

19 

Z I/Os 

1/02 C 

15 

18 

Z I/04 

Vss C 

16 

17 

Z I/03 


(Top View) 



■ PIN DESCRIPTION 


Pin Name 

Function 

Aq-Ais 

Address 

I/O0-I/O7 

Input/Output 


Chip Enable 

OE/WF^ 

Output Enable/Refresh 

WE 

Write Enable 

Vcc 

Power Supply 

Vss 

Ground 
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HM658512 Series 


■ BLOCK DIAGRAM 


AO 


A10 

l/OO 

I/07 


_CE 

OE/RFSH 

WE 



Pin Functions 

€E: Chip Enable (Input) 

CE is a basic clock. RAM is active when CE is low, and is on standby 
when CE is high. 

Ao-’Aig: Address Inputs (Input) 

Ao~A|o is a row address and An-Aig is a column address. The entire 
address Aq-Aij is fetched into RAM by the falling edge of CE. 

WE: Write Enable (Input) 

RAM is in write mode when WE is low, and is in read mod e whe n WE 
is nigh. I/G uaia in fetched into RAM by the rising edge of WE or CE 
(earlier timing) and the data is written into memory cells. 

OE/RFSH: Output Enable/Refresh (Input) 

This p in has t wo functions. Basically it works as OE when CE is low, 
and as RFSH when CE is high (in standby mode). After a read or wri te 
cycle finishes, refresh does not start if CE goes high while OE/R FSH is 
held low. In order to start a refresh in standby mode, OE/RFSH must go 
high to reset the refresh circuits o f the RAM. After the refresh circuits 
are reset, the refresh starts when OE/RFSH goes low. 

I/Oo~I/ 07 : Input/Output (Inputs and Outputs) 

These pins are data I/O pins. 


Refresh 

There are three refresh modes: address refresh, automatic refresh, and 
self refresh. 

(1) Address refresh 

Data is refreshed by accessing all 2048 row addresses every 32 ms. A 
read is one method of accessing those addresses. Each row address 
(2048 addresses of Aq -Aiq) must be read at least once every 32 ms. In 
address refresh mode, OE/RFSH can remain high. In this c£ise, the I/O 
pins remain at high impedance, but the refresh is done within RAM. 

(2) Automatic refresh 

Instead of address refresh, a utorriatie re fresh can be used . RAM gucs iu 
automatic refresh mode if OE/RFSH falls while CE is high and it 
remains low for at least tpAP O ne automatic refresh cycle is executed by 
one low pulse of OE/RFSH. It is not necessary to input the refresh 
address from outside since it is generated internally by an on-chip 
address counter. 2048 automatic refresh cycles must be done every 
32 ms. 

(3) Self refresh 

Self refresh mode is suitable for data retentio n by battery . In standby 
mode, a self refresh starts automatically when OE/RFSH stays low for 
more than 8 /iS. Refresh addresses are automatically specified by the 
on-chip address counter, and the refresh period is determined by the 
on-chip timer. 
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HM658512 Series 


Automatic refresh and self refresh are distinguished from ea ch other ly 
the width of the OE/RFSH low pulse in standi^ mode. If the OE/RFSH 
low pulse is wider than 8 /*s, RAM changes into self refresh mode; if 
the OE/RFSH low pulse is less than 8 /xs, it is recognized as an 
automatic refresh instruction. 


Notes on Using the HM658512 

Since pseudo static RAM consists of dynamic circuits like DRAM, it is 
more noise-sensitive than conventional SRAM. 

(1) If a short CE pulse of a width less than tcE niin. is applied to 
RAM, an incomplete read occurs and stored data may be destroyed. 
Make sure that CE low pulses of less than t^e niin. are inhibited. Note 
that a 10 ns CE low pulse may sometimes occur owing to the gate delay 


on the board if the CE signal is generated by the decoding of higher 
address signals on the board. Avoid these short pulses. 

(2) OE/RFSH works as refresh control in standby mode. A short OE/ 
RFSH low pulse ma y cause an incomplete refresh that will destroy data. 
Make sure that OE/RFSH low pulses of less than tpAp min. are also 
inhibited. 

(3) toHc 2 nd t pcD a re the tim ing spe cs which distinguish the OE 
function of OE/RFSH from the RFSH function. The toHC 2 nd toco 
specs must be strictly maintained. 

(4) Start the HM658512 operating by executing at least eight initial 
cycles (dummy cycles) at least 100 ^s after the power voltage reaches 
4.5V-5.5V after power-on. 


■ FUNCTION TABLE 



OE/RF^ 

wl 

I/O Pin 

Mode 

L 

L 

H 

Low-Z 

Read 

L 

X 

L 

High-Z 

Write 

L 

H 

H 

High-Z 

- 

H 

L 

X 

High-Z 

Refresh 

H 

H 

X 

High-Z 

Standby 


NOTE: I. X means don’t care. 


■ ABSOLUTE MAXIMUM RATINGS 


--- 1 

Item 

Symbol 

Rating 

Unit 

Terminal Voltage with Respect to Vss 

Vt 

-1.0 to +7.0 

V 

Power Dissipation 

Pj 

1.0 

W 

Operating Temperature 

Topr 

0 to +70 

°C 

Storage Temperature 

^stg 

-55 to +125 

“C 

Storage Temperature Under Bias 

'^bias 

-10 to+85 

°C 


■ RECOMMENDED DC OPERATING CONDITIONS (Ta = 0°C to +70°C) 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input Voltage 

VlH 

2.4 

- 

6.0 

V 

V,L 

-1.0*' 

- 

0.8 

V 


NOTES: 1. ViL min. = -3.0V for pulse width 30 ns. 
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HM658512 Series 


■ DC CHARACTERISTICS (Ta = to 4-70‘’C, Vcc = 5V db 10%) 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Test Conditions 

Operating Power Supply Current 

Icci 

- 

- 

75 

mA 

Ij/o 0, tQyj. min. 

Standlty Power Supply Current 

IsBi 

- 

1 

2 

mA 

^ = ViH, OE/RF^ = VjH, VjN > OV 

IsB2 

- 

20 

200 

100*2 

nA 

^ > Vcc -0.2V 

OE/RFSH > Vcc -0.2V Vj^ > OV 

Operating Power Supply 

Current in Self Refresh Mode 

Icc2 

- 

1 

2 

mA 

^ = VjH, OE/RFSH = VjL, VjN > OV 

lcc3 

- 

70*1 

40*2 

200*' 

100*2 

M 

CE > Vcc -0.2V 

OE/RFSH < 0.2V Vjh, Vj^ > OV 

Input Leakage Current 

Ili i 

-10 

- 

10 

/iA 

Vcc = 5.5V,Vin = VsstoVcc 

Output Leakage Current 

Ilo 

-10 

- 

10 


OE = VjH, Vj/o = Vss to Vcc 

Output Voltage 

VoL 

- 

- 

0.4 

V 

loL = 2.1 mA 

VoH 

2.4 

- 

- 

V 

loH = -1 mA 


NOTES: 1. Only for L-Version. 

2. Only for LL/LV-Version. 


■ CAPACITANCE 


Item 

Symbol 

Typ. 

Max. 

Unit 

Test Conditions 

Input Capacitance 

Cin 

- 

8 

pF 

_< 

! II 

O 

< 

Input/Output Capacitance 

Ci/o 

- 

10 

pF 

> 

o 

o 

> 


NOTE: 1. This parameter is sampled and not 100% tested. 


■ AC CHARACTERISTICS (Ta = 0 to 70°C, Vcc = 5V ± 10 %) 


Test Conditions 

Input pulse levels: 

Input rise and fall times: 
Timing measurement level: 
Reference level: 

Output load: 


2.4V, 0.4V 
5 ns 

2.2V, 0.8V 

VoH = 2.0V, VoL = 0.8V 
1 TTL and 100 pF 
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HM658512 Series 


■ AC CHARACTERISTICS (Ta = 0 to VO'C, Vcc = 5V ± 10%) 


Item 

Symbol 

HM658512-8 

HM658512-10 

HM658512-12 

Unit 

Note 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Random Read pr Write Cycle Time 

tRC 

130 

- 

160 

- 

190 

- 

ns 


Chip Enable Access Time 

tCEA 

- 

80 

- 

100 

_ 

120 

ns 


Read-Modify-Write Cycle Time 

tRWC 

180 

- 

220 

- 

260 

- 

ns 


Output Enable Access Time 

tOEA 

- 

30 

- 

40 

- 

50 

ns 


Chip Disable to Output in High-Z 

tCHZ 

0 

25 

0 

25 

0 

30 

ns 

1 

Chip Enable to Output in Low-Z 

tCLZ 

20 

- 

20 

- 

20 

- 

ns 

2 

Output Disable to Output in High-Z 

tOHZ 

- 

25 

- 

25 

- 

30 

ns 

1 

Output Enable to Output in Low-Z 

k>LZ 

0 

- 

0 

- 

0 

- 

ns 

2 

Chip Enable Pulse Width 

tCE 

80 ns 

\0ixs 

100 ns 

10 /iS 

120 ns 

10 /iS 



Chip Enable Pre-Charge Time 

tp 

40 

- 

50 

- 

60 

- 

ns 


Address Setup Time 

Us 

0 

~ 

0 

- 

0 

j 

ns 


Address Hold Time 

Uh 

20 

- 

25 

- 

30 


ns 


Read Command Setup Time 

Ucs 

0 

- 

0 

- 

0 

- 

ns 


Read Command Hold Time 

UCH 

0 

- 

0 

- 

0 

- 

ns 


Write Command Pulse Width 

^WP 

25 

- 

30 

- 

35 

- 

ns 


Chip Enable to End of Write 

tew 

80 

- 

100 

- 

120 

- 

ns 


Chip Enable to Output Enable Delay Time 

toCD 

0 

- 

0 

- 

0 

- 

ns 


Output Enaole Hold Time 

k)HC 

15 

- 

15 

- 

15 

- 

ns 


Data in to End of Write 

tow 

20 

- 

25 

- 

30 

- 

ns 


Data in Hold Time for Write 

toH 

1 

0 

- 

0 

- 

0 

- 

ns 


Output Active From End of Write 

tow 

5 

- 

5 

- 

5 

- 

ns 

2 

Write to Output in High-Z 

twHZ 

- 

20 

- 1 

25 

- 

30 

ns 

1 

Transition Time (Rise and Fall) 

tT 

3 

50 

3 

50 

3 

50 

ns 


Refresh Command Delay Time 

tRFD 

40 

- 

50 

- 

60 

- 

ns 

,| 


Refresh Precharge Time 

tpp 

40 

- 

40 

- 

40 

- 

ns 


Refresh Command Pulse Width for Automatic Refresh 

tpAP 

80 ns 

8 fis 

80 ns 

8 fiS 

80 ns 

8 fis 



Automatic Refresh Cycle Time 

tpc 

130 

- 

160 

~ 

190 

- 

ns 


Refresh Command Pulse Width for Self Refresh 

tpAS 

8 

- 

8 

- 

8 

- 

ns 


Refresh Reset Time From Self Refresh 

tRPS 

600 

- 

600 

- 

600 

- 

ns 


-1 

Refresh Period 

tREP 

- 

32 

- 

32 

- 

32 

ms 

2048 cycle 


NOTES: 1. tcHZ. tOHZ and twHZ are defined as the time at which the output achieves the open circuit condition. 


2 tcLZ. tOLZ and tow are sampled under the condition of tj = 5 ns and not 100% tested. 

3. A write occurs during the overlap of low CE and low WE. 

4. If the ^ low transition occurs simultaneously with or latter from the WE low transition, the output buffers remain in high impedance state. 

5. In write cycle, OE or WE must disable output buffers prior to applying data to the device and at the end of write cycle data inputs must be floated prior to OE or WE 
turning on output buffers. 

6. Transition time tx is measured between Vih (min.) and Vil (max ). 

7. After power-up. pause for more than 100 fis and execute at least 8 initialization cycles, preferably as 8 refresh cycles. 

8. 2048 cycles of burst refresh or distributed automatic refresh must be executed within 15 fis after self refresh, in order to meet the refresh 
specification of 32 ms and 2048 cycle. 


0 HITACHI 

. • Hitachi Plaza • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 399 


Hitachi America, Ltd, 















HM658512 Series 


• Automatic Refresh Cycle 



• Self Refresh Cycle 



OE/RFSH 


tpAS 




. tRFS 


• Read-Modify-Write Cycle 



• Low Vcc Data Retention Characteristics Ta=0 to 70°C. This characteristic is guaranteed only for LV-version. 


Item 

Symbol 

Min. Typ. Max. 

Unit 

Test Conditions 

V^c for data retention 

Vdr 

4.0 - 5.5 

V 


Self refresh current 

ICCDR 

50 

/.A 

Vcc=4.0 V 

CE > Vcc -0.2 V 
OE/RFSH < 0.2 V 
Vi„>0V 



100 

fiA 

Vcc = 5.5 V 

CE > Vcc -0.2 V 
OE/RFSH < 0.2 V 
Vi„>0V 

Refresh setup time 

ips 

0 

ns 


Operation recovery time 

tpR 

5 

ms 
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HM658512 Series 


• Low Vqq Data Retention Timing Waveform 



Notes: 1. (risejime), tp (fall time) of power supply voltage must be smaller than 0.05 V/ms. 

2. Keep CE > V^c “0.2 V during data retention mode. 

3. Regarding tRFi> tpp tp^g and t^ps, refer to AC characteristics. 
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HM10494 Series- 

16384-word x 4-bit Fully Decoded Random Access Memory 


Description 

The HM10494 is ECL 10K compatible, 16384-word by 4-bits 
read/write random access memory developed for high speed systems 
such as scratch pads and controi/buffer storage. 


Features 

• 16384-word x 4-bit organization 

• Fully compatible with 10K ECL level 

• Address access time: 10/12 ns (max) 

• Write pulse width: 6 ns (min) 

• Low power dissipation: 800 mW (typ) 

• Output obtainable by wired-OR (open emitter) 


Ordering Information 


Type No. 

Access Time 

Package 

HM10494-10 

10 ns 

400 mil 28 pin Cerdip 

HM10494-12 

12 ns 


(DG-28N) 

HM10494F-10 

10 ns 

28 

pin Ceramic Flat 

HM10494F-12 

12 ns 


(FG-28D) 

Function Table 

Input 


Output 

Mode 

CS WE 

Din 

H X 

X 

L 

Not Selected 

L L 

L 

L 

Write “0” 

L L 

H 

L 

Write “1” 

L H 

X 

Dout*^ 

Read 

Notes: x; Irrelevant 

♦ 1 ; Read Out Noninvert 

Block Diagram 








A7 A8 

A9 AlO All 

A12 A13 





? ? T 





Y-Decoder/Driver 









AOO- 








AlO— 








A2 0— 

1 

1 







A3 0- 



Memory Cell Array 
16384words X 4bits 



A4 0— 








A50— 

X 







AGO— 



Block 1 

Block 2 

Block 3 

Block 4 










WEo— 

R/W 

R/W 

R/W 

R/W 



CS 

o-^ 

Circuit 1 

Circuit 

Circuit 

Circuit 





n A A i 




Dll DOl 

DI2 D02 

DI3 D03 DI4 D04 



Pin Arrangement 



^ - 



Dll 

1 

28 

□ CS 

DI2 [][ 

2 

27 

□ we 

DI3[[^ 

3 

26 

IDnc 

DI4 [2 

4 

25 

□ A13 

doiQ 

5 

24 

□ A12 

D02[]] 

6 

23 

□ All 

Vcc 

7 

22 

□ AlO 

vccA r"* 

8 

21 

□ Vbb 

D03[^ 

9 

20 

□ A9 

D04[^ 

10 

19 

□ A8 

A0[^ 

11 

18 

□ a7 

AlC 

12 

17 

□ A6 

A2EI 

13 

16 

□ A5 

A3[^ 

14 

15 

□ a4 


(Top View) 
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HM10494 Series 


Absolute Maximum Ratings (Ta = 2S°C) 


Item 

Symbol 

Rating 

Unit 

Supply Voltage 

Vee to Vcc 

-hO. 5 to -7.0 

V 

Input Voltage 

Vin 

-hO. 5 to Vee 

V 

Output Current 

lout 

-30 

mA 

Storage Temperature 

Tstg 

-65 to+150 

“C 

Storage Temperature 

Tstg (Bias)*^ 

-55 to +125 


Note: *1; Under Bias 


Electrical Characteristics 







DC Characteristics (Vee = 

-5.2V, Rl = 

50Q to- 

-2.0 V, Ta = 0 to +75®C, air flow exceeding 2 m/sec) 


Item 

Symbol 

Min (B) Typ 

Max (A) Unit 

Test Conditions 




-1000 

— 

-840 



0®C 


VOH 

-960 

— 

-810 



+25‘^C 

Output Voltage 


-900 

— 

-720 

mV 

Vin = ViHA or Vilb 

+75®C 


-1870 

— 

-1665 

0°C 


VoL 

-1850 

— 

-1650 



+25®C 



-1830 

__ 

-1625 



+75°C 



-1020 

— 




0°C 


VoHC 

-980 

— 

— 



+25®C 

Output Threshold Voltage 


-920 

_ 

__ 

mV 

Vin = ViHB or Vila 

+75®C 


— 

— 

-1645 

0®C 


Vote 

— 

— 

-1630 



+25*^0 



— 

— 

-1605 



+75°C 



-1145 

— 

-840 


Guaranteed Input Voltage 

OX 


ViH 

-1105 

— 

-810 


High for All Inputs 

+25X 

Input Voltage 


-1045 

— 

-720 

mV 


+75X 


-1870 

— 

-1490 

Guaranteed Input Voltage 

OX 


ViL 

-1850 

— 

-1475 


Low for All Inputs 

+25X 



-1830 

— 

-1450 



+75X 


IlH 

— 

— 

220 


Vin = ViHA 

0 to +75X 

Input Current 

Idl 

0.5 

— 

170 

pA 

\r*.. \r _ 




-50 

— 

— 

Vm — Vilb _ , 

Others 

U lO "T / J 

Supply Current 


-180 

— 

— 

mA 

All Inputs and Outputs 

Ta = 0X 

Iee 

-180 

— 

— 

Open 

Ta = 75X 


AC Characteristics (Vee = -5.2 V ± 5%, Ta = 0 to +75X, air flow exceeding 2 m/sec) 

Read Mode 

Item 

HM10494-10 

HM10494-12 

Unit Test Conditions 

Symbol 

Min Typ Max 

Chip Select Access Time 

tACS — — 6 

— — 8 

ns 

Chip Select Recovery Time 

tRCS — — 6 

— — 8 

ns 

Address Access Time 

tAA — — 10 

— — 12 

ns 
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HM10494 Series 


Writs Mode 


Item 

Symbol 

HM10494-10 

HM10494-12 

Unit 

Test Conditions 

Min 

Typ 

Max 

Min 

Typ Max 

Write Pulse Width 

tw 

6 

— 

— 

8 

— — 

ns 

twsA = twsA min 

Data Setup Time 

tWSD 

2 

— 

— 

2 

— — 

ns 


Data Hold Time 

tWHD 

2 

— 

— 

2 

— — 

ns 


Address Setup Time 

tWSA 

2 

— 

— 

2 

— — 

ns 

tw = tw min 

Address Hold Time 

tWHA 

2 

— 

— 

2 

— — 

ns 


Chip Select Setup Time 

twscs 

2 

— 

— 

2 

_ __ 

ns 


Chip Select Hold Time 

tWHCS 

2 

— 

— 

2 

^ __ 

ns 


Write Disable Time 

tws 

— 

— 

6 

— 

— 8 

ns 


Write Recovery Time 

tWR 

— 

— 

12 

— 

— 14 

ns 



Rise/Fail Time 

Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Conditions 

Output Rise Time 

tr 

— 

2 

— 

ns 


Output Fall Time 

tf 

— 

2 

— 

ns 



Capacitance 

Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Conditions 

Input Capacitance 

Cin 

— 

3 

— 

pF 


Output Capacitance 

Cout 

— 

5 

__ 

PF 
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HM10490 Series- 

65536-Words x 1-Bit Fully Decoded Random Access Memory 

■ DESCRIPTION 

The HM10490 is ECL10K compatible, 65536-words by 1-bit read/ 
write random access memory developed for high speed systems 
such as scratch pads and control/buffer storage. 

■ FEATURES 

• 65536 X 1 Bit Organization 

• Fully Compatible with 10K ECL Level 


• Address Access Time.10/12ns (max.) 

• Write Pulse Width.6/8ns (min.) 

• Low Power Dissipation.570mW (typ.) 


• Output Obtainable by Wired-OR (Open Emitter) 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM10490-10 

10 ns 

300 mil 22 pin Cerdip 

HM10490-12 

12 ns 

(DG-22N) 


■ BLOCK DIAGRAM 


: 



Aa As Aii Ai3 A^ Ais 

9 9 9 9 9 9 


Y—Decoder/Driver 


A 4 0“ 
As 0“ 
As O- 
A7 O- 
Ae O- 
Ag O- 
A10O- 
A12O- 


cs 


Memory Cell Array 
65536 words x 1 bit 


■5 

Din 


3" 

Dout 




1 

RA/V Circuit 



Dout El 

1 

22 

□ Vcc 

Ao 

2 

21 

H D|n 

Al C 

3 

20 

□ cs 

A2 EI 

4 

19 

□ WE 

As EI 

5 

18 

□ Ai5 

A4 EI 

6 

17 

Zl Ai4 

As EI 

7 

16 

I] Ai3 

Ae EI 

8 

15 

□ Ai2 

AzC 

9 

14 

n Aii 

As EI 

10 

13 

J AlO 

Vee EI 

11 

12 

H A9 


(Top View) 



■ FUNCTION TABLE 


Input 

Output 

Mode 


WE 

Din 

H 

X 

X 

L 

Not Selected 

L 

L 

L 

L 

Write “0” 

L 

L 

H 

L 

Write “1” 

L 

H 

X 

D * 
^out 

Read 


NOTES: X = Irrelevant; 

* = Read out noninvert 


0 HITACHI 

408 Hitachi America, Ltd. • Hitachi Plaza • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 








HM10490 Series 


■ ABSOLUTE MAXIMUM RATINGS = 25°C) 


Item 

Symbol 

Rating 

Unit 

Supply Voltage 

Vee to ^cc 

-1-0.5 to 07.0 

V 

Input Voltage 

Vi„ 

•4-0.5 to Vee 

V 

Output Current 

tout 

030 

mA 

Storage Temperature 

Tstfi 

065 to -1-150 

°C 

Storage Temperature 

T* ♦ 

* stf!(bias) 

055 to -1-125 

°C 


NOTE: * = Under bias. 


■ DC CHARACTERISTICS (Vee = e5.2V, Rl = 5012 to 02.0V, Ta = 0 to -f 75°C, air flow exceeding 2m/sec.) 


Item 

Symbol 

Test Condition | 

Min.(B) 

Typ. 

Max.(A) 

Unit 

Output Voltage 

Vqh 

%n - ^IHA or Vilb 

0°C 

01000 

— 

0840 

mV 

■f25°C 

0960 

— 

0810 

-f75°C 

0900 

— 

0720 

VoL 

o°c 

01870 

— 

01665 

■f25°C 

01850 

— 

01650 

-f75°C 

01830 

— 

01625 

Output Threshold Voltage 

^OHC 

Vin = V,hb or V,LA 

o°c 

01020 

— 

— 

mV 

+25°C 

0980 


— 

-b75°C 

0920 


— 

Vqlc 

o°c 

_ 


01645 

-f-25°C 

— 

— 

01630 

-f75°C 

— 

— 

01605 

Input Voltage 

VlH 

Guaranteed Input Voltage 

High for All Inputs 

o°c 

01145 

— 

0840 

mV 

-b25°C 

01105 

— 

0810 

-f75°C 

01045 

— 

0720 

VlL 

Guaranteed Input Voltage 

Low for All Inputs 

o°c 

01870 

— 

01490 

-1-25°C 

01850 

— 

01475 

+ 15°C 

01830 

— 

01450 

Input Current 

IlH 

Vin = V,„A 

Oto -h75°C 

— 

— 

220 

liA 

IlL 

Vin = V,LB 

CS 

Oto -h75°C 

0.5 

— 

170 

Others 

050 

— 

__ 

Supply Current 

tfiE 

All Inputs and Outputs Open 

0°C, 75X 

0140 

- 

- 

mA 


■ AC CHARACTERISTICS (VgE = 05.2V ± 5%, Ta = 0 to -f 75°C, air flow exceeding 2m/sec.) 

1. Read Mode 


Item 

Symbol 

Test Condition 

HM10490-10 

HM 10490-12 

Unit 

Min. 

Typ. 

Max. 

Min, 

Typ. 

Max. 

Chip Select Access Time 

Iacs 


— 

— 

6 

— 

— 

8 

ns 

Chip Select Recovery Time 

Ircs 


— 

— 

6 

— 

- 

8 

ns 

Address Access Time 

Iaa 


- 

- 

10 

- 

- 

12 

ns 
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HM10490 Series 


2. Write Mode 


Item 

Symbol 

Test Condition 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Unit 

Write Pulse Width 

tw 

twSA = twSA 

6 

— 

— 

8 

— 

— 

ns 

Data Setup Time 

twSD 


2 

— 

— 

2 

— 

— 

ns 

Data Hold Time 



2 

— 

— 

2 

— 

— 

ns 

Address Setup Time 

twSA 

tw == tw min. 

2 

— 

_ 

2 


— 

ns 

Address Hold Time 

tWHA 


2 

— 

— 

2 

— 

— 

ns 

Chip Select Setup Time 

twscs 


2 

— 

_ 

2 

— 

_ 

ns 

Chip Select Hold Time 

tWHCS 


2 

— 

__ 

2 

— 

— 

ns 

Write Disable Time 

tws 


__ 

— 

6 

— 

— 

8 

ns 

Write Recovery Time 

tWR 


- 

- 

12 


- 

14 

ns 


3. Rise/Fall Time 


Item 

Symbol 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

Output Rise Time 

tr 


— 

2 

— 

ns 

Output Fall Time 

tf 


- 

2 

- 

ns 


4. Capacitance 


Item 

Symbol 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

Input Capacitance 

Cin 


— 

3 

— 

pF 

Output Capacitance 

Gout 


- 

5 

- 

pF 


■ TEST CIRCUIT AND WAVEFORMS 

1. Loading Condition 2. Input Pulse 


Vcc (GND) 

9 


0.01 mF 



ea.ov 


eo.gv 

ei.7V 
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3. Read Mode 



Hitachi America, Ltd. • Hitachi Plaza • 2000 


V 7 

L 

^ twHCS ^ 


tw 

^ twHCS 



7 

“^50% 


< twR ^ 
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Preliminary 


HM10500 Series- 

262,144 Words x 1-Bit Fully Decoded Random Access Memory 

■ DESCRIPTION 

HM10500-15 is ECL10K compatible, 262,144-words x 1-bit, read/ 
write random access memory developed for high speed systems 
such as main memories for super computers. 

■ FEATURES 

• 262,144-words x 1-bit Organization 

• Fully Compatible with 10K ECL Level 


• Address Access Time.15ns (max.) 

• Write Pulse Width.10ns (min.) 

• Low Power Dissipation.520mW (typ.) 


• Output Obtainable by Wired-OR (Open Emitter) 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM 10500-15 

15ns 

300 mil 24 pin 

Cerdip (DG-24V) 


■ FUNCTION TABLE 


Input 

Output 

Mode 


we"” 

Din 

H 

X 

X 

L 

Not Selected 

L 

L 

L 

L 

Write “0” 

L 

L 

H 

L 

Write “1” 

L 

H 

X 

D *1 

Read 


NOTES: X = Irrelevant 


* 1 = Read Out Noninvert 



■ PIN ARRANGEMENT 


Doul ^ 

, ^ 


hv.. 


2 

23 



3 

22 

jm 

«c 

4 

21 


‘C 

S 

20 

]]aI7 


6 

19 

[]aI6 

*c 

7 

II 

] A15 

«c 

1 

17 

D AI4 

‘C 

9 

16 



10 

IS 

[]aI2 

«c 

n 

14 

U*" 

'■•i: 

12 

13 



(Top View) 
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HM10500 Series 


■ BLOCK DIAGRAM 
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HM10500 Series 


Absolute Maximum Ratings (Ta=25°C) 


Item 


Symbol 



Rating 

Unit 

Supply Voltage 


V^gtoV 

cc 


+0.5 to -7.0 

V 

Input Voltage 


V|n 



+0.5 to Vgg 

V 

Output Current 


•out 



-30 

mA 

Storage Temperature 





-65 to+150 

"C 

Storage Temperature 


Tstg (Bias)* 


-55 to+125 

®C 

• Under Bias 







Electrical Characteristics 






DC Characteristics (Ve£=. 

-5.2V, Rl' 

=5on to - 

.2.0V, Ta= 

=0 to +75®C, air flow exceeding 2m/sec) 

Item Symbol 

min (B) 

typ 

max (A) 

Unit 

Test Condition 



-1000 

- 

-840 



o^c 

^OH 

-960 

- 

-810 



+25°C 


-900 

- 

-720 


^ln“^IHA°'' ^ILB 

+75® C 


-1870 

- 

-1665 


0®C 

VoL 

-1850 

- 

-1650 



+25® C 


-1830 

- 

-1625 



+75®C 


-1020 

- 

- 



0®C 

^OHC 

-980 

_ 

- 



+25® C 

Output Threshold 

-920 

- 


mV 

V|n“V|HBOfV,LA 

+75®C 

Voltage 

- 

- 

-1645 

0®C 

^OLC 

- 

- 

-1630 



+25® C 


- 

- 

-1605 



+75® C 


-1145 

- 

-840 



0®C 

V,H 

-1105 

- 

-810 


Guaranteed Input Voltage 
High for All Inputs 

+25®C 


-1045 

- 

-720 

mV 

+75®C 


-1870 

- 

-1490 


0®C 

\ / 

IL 

< ocn 

~ 

_4 4-7C 


Guaranteed Input Voltage 

Low for All Inputs 

+25®C 


-1830 

- 

-1450 


+75® C 

'IH 

- 

- 

220 


^ln"^IHA 

0 to +75®C 

Input Current 

0.5 

- 

170 

pA 


0 to +75®C 

•iL 

-50 

- 

- 

Others 

Supply Current l^^ 

-180 

- 

- 

mA 

All inputs and Outputs Open, 

Ta-0®C 

-180 

- 

- 

Test Pin 12 

Ta»75®C 

AC Characteristics (Vgg^- 

5.2V±5%, Ta=0 to +75°C, air flow exceeding 2m/sec) 


Read Mode 







Item 

Symbol 

min 

typ 

max Unit Test Condition 


Chip Select Access Time 

^ACS 

- 


15 

ns 


Chip Select Recovery Time 

^RCS 

- 

- 

10 

ns 


Address Access Time 

^AA 

- 

- 

15 

ns 
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Write Mode 

lt«m 


HM10500 Series 


Symbol min typ max Unit Test Condition 


Write Pulse Width 

tw 


- 

- 

ns 

%SA“2ns 

Data Setup Time 

ty/SD 

2 

- 

- 

ns 


Data Hold Time 

'who 

3 


- 

ns 


Address Setup Time 

^WSA 

2 

- 

- 

ns 

ty^“10ns 


Address Hold Time ^WHA 3 — — ns 


Chip Select Setup Time 

twscs 

2 

- 

- 

ns 

Chip Select Hold Time 

tWHCS 

3 

- 

- 

ns 

Write Disable Time 

tws 

- 

- 

10 

ns 


Write Recovery Time ~ — 18 ns 


Rise/Fall Time 

Item 

Symbol 

min 

typ 

max 

Unit 

Test Condition 

Output Rise Time 

tr 

- 

2 

- 

ns 


Output Fall Time 

tf 

- 

2 

- 

ns 


Capacitance 

Item 

Symbol 

min 

typ 

max 

Unit 

Test Condition 

Input Capacitance 

C,„ 

- 

3 


PF 


Output Capacitance 

^out 

- 

5 

- 

PF 
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HM10500 Series 


Test Circuit and Waveforms 
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HM100494 Series 


16384-word x 4-bit Fully Decoded Random Access Memory 
Description 

The HM100494 is ECL 100K compatible, 16384-word by 4-bits 
read/write random access memory developed for high speed systems 
such as scratch pads and control/buffer storage. 

Features 

• 16384-word X 4-bit organization 

• Fully compatible with 10OK ECL level 

• Address access time: 10/12 ns (max) 

• Write pulse width: 6 ns (min) 

• Low power dissipation: 650 mW (typ) 

• Output obtainable by wired-OR (open emitter) 


Ordering Information 

Type No. Access Time 

HM100494-10 iOns 

HM100494-12 _ 12 ns 

HM100494F-10 10 ns 

HM100494F-12 12 ns 


Function Table 

_ Input 

^ WE 

H _ X 

L _ L 

L _ L 

L _ H 

Notes: x; Irrelevant 


Block Diagram 




_ Package _ 

400 mil 28-pin Cerdip 

(DG-28N) _ 

28-pin Ceramic Flat 
(FG-28D)_ 
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HM100494 Series 


Absolute Maximum Ratings (Ta = 25°C) 


Item 

Symbol 

Rating 

Unit 

Supply Voltage 

Vee to Vcc 

+0.5 to -7.0 

V 

Input Voltage 

Vin 

+0.5 to Vee 

V 

Output Current 

lout 

-30 

mA 

Storage Temperature 

Tstg 

-65 to +150 


Storage Temperature 

Tstg (Bias)^* 

-55 to +125 


Note: *1: Under Bias 


Electrical Characteristics 






DC Characteristics (Vee = 

-^.5 V, Rl = 

500 to - 

2.0 V, Ta 

= Oto+85®C, 

air flow exceeding 2 m/sec) 

Item 

Symbol 

Min (B) 

Typ 

Max (A) 

Unit 

Test Condition 

Output Voltage 

VOH 

-1025 

-955 

-880 

mV 

Vin = ViHA or Ve.b 

VOL 

-1810 

-1715 

-1620 

mV 

Output Threshold Voltage 

VOHC 

-1035 

— 

— 

mV 

Vin = Vme or Vila 

Vote 

— 

— 

-1610 

mV 

Input Voltage 

ViH 

-1165 

— 

-880 

mV 

Guaranteed Input Voltage 

VlL 

-1810 

— 

-1475 

mV 

High/Low for All Inputs 


IlH 

_ 

— 

220 

^lA 

Vin = VniA 

Input Current 

IlL 

0.5 

— 

170 

pA 

— ^ ~ 

— Vn n 


-50 

— 

— 

V in — V ILB 

Others 

Supply Current 

Iee 

-180 

— 

— 

mA 

All Inputs and Outputs Open 


AC Characteristics (Vee = -4.5 V ± 5%, Ta 

Read Mode 

= 0 to +85°C, air flow exceeding 2 m/sec) 


Item 

n 1 1 

HM100494-10 

HM100494-12 

Unit Test Condition 

Symbol 

Min Typ Max 

Min Typ Max 

Chip Select Access Time 

tACS 

— — 6 

— — 8 

ns 

Chip Select Recovery Time 

tRCS 

— — 6 

— — 8 

ns 

Address Access Time 

tAA 

— — 10 

— — 12 

ns 


Write Mode 

Item 

Symbol 

HM100494- 

10 

HM100494 

-12 

Unit 

Test Condition 

Mm 

Typ 

Max 

Mm 

Typ 

Max 


Write Pulse Width 

tw 

6 

— 

— 

8 

__ 

— 

ns 

tws A = tws A min 

Data Setup Time 

tWSD 

2 

— 

— 

2 

— 

__ 

ns 


Data Hold Time 

twno 

2 

— 

— 

2 

— 

— 

ns 


Address Setup Time 

tWSA 

2 

— 

— 

2 

— 

— 

ns 

tw = tw min 

Address Hold Time 

tWHA 

2 

— 

— 

2 

— 

— 

ns 


Chip Select Setup Time 

twscs 

2 

— 

— 

2 

— 

— 

ns 


Chip Select Hold Time 

tWHCS 

2 

— 

— 

2 

— 

— 

ns 


Write Disable Time 

tws 

— 

— 

6 

— 

— 

8 

ns 


Write Recovery Time 

tWR 

— 

— 

12 

— 

— 

14 

ns 
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HM100494 Scries 


Rise/Fsil Time 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Output Rise Time 

tr 

— 

2 

— 

ns 


Output Fall Time 

tf 

— 

2 

— 

ns 



Capacitanct 

Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Input Capacitance 

Cin 

— 

3 

— 

pF 


Output Capacitance 

Cout 

— 

5 

— 

pF 
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Test Circuit and Waveforms 


Loading Condition 

Test Circuit 




Input Pulse 


©0.9V 


01.7 V 



f/ = 2.0ns typ 


Address 













Preliminary 


HM100504 Series 


65,536-Words x 4-Bit Random Access Memory 


■ DESCRIPTION 

The Hitachi HM100504 is ECL 100k compatible, 
65,536 words by 4 bits read/write random access 
memory developed for high speed systems such as 
cache and control/buffer storage. 

■ FEATURES 

• 65,536-words x 4 bit organization 

• Fully compatible with 100k ECL level 

• 0.8 iiim Hi-BiCMOS process 

• Address access time: 10/12 ns (max.) 

• Write pulse width: 7/9 ns (min.) 

• Low power dissipation: 500 mW (typ.) 

• Output obtainable by wired-OR (open emitter) 

■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM100504F-10 

10 ns 

28 pin Ceramic Flat 

HM100504F-12 

12 ns 

(30 mil Lead Pitch) 
FG-28DA 


■ PIN DESCRIPTION 



■ BLOCK DIAGRAM 
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HM100504 Series 


■ FUNCTION TABLE 


Input 

Output 

Mode 


WE 

Din 

H 

xi 

X» 

L 

Not Selected 

L 

L 

L 

L 

Write “0” 

L 

L 

H 

L 

Write “1” 

L 

H 

xJ 

Dout^ 

Read 


Notes: 1. Irrelevant 

2. Read Out Noninvert 


■ ABSOLUTE MAXIMUM RATING (Ta = 25°C) 


Item 

Symbol 

Rating 

Unit 

Supply Voltage 

Vee to Vcc 

+0.5 to-7.0 

V 

Input Voltage 

Vin 

+0.5 to Vee 

V 

Output Current 

lout 

-30 

mA 

Storage Temperature 

Tstg 

-63 to+150 

°C 

Storage Temperature 

Tstg (bias)J 

-55 to+125 

°C 


Note: 1. Under bias (Vee = 6.0V min.) 


■ ELECTRICAL CHARACTERISTICS 

• DC Characteristics (Vee = -4.5V, Rl = 500 . to -2.0V, Tc = 0 to +85‘"C) 


Item 

Symbol 

Min (B) 

Typ 

Max (A) 

Unit 

Test Condition 

Output Voltage 

VOH 

-1025 

-955 

-880 

mV 

Vin = ViHA or ViLB 

VoL 

-1810 

-1715 

-1620 

mV 

Output Threshold Voltage 

VOHC 

-1035 

— 

— 

mV 

Vin = ViHB or ViLA 

VOLC 

— 

— 

-1610 

mV 

Input Voltage 

VlH 

-1165 

— 

-880 

mV 

Guaranteed Input Voltage 
High/Low for All Inputs 

ViL 

-1810 

— 

-1475 

mV 


IlH 

— 

— 

220 

pA 

Vin = ViHA 

Input Current 

IlL 

0.5 

— 

170 

pA 

Vin = ViLB (CS) 


-50 

— 

— 

pA 

Vin = ViLB (Others) 

Supply Current 

lEE 

-180 

— 

— 

mA 

All Inputs and 
Outputs Open 


■ AC CHARACTERISTICS (Vee = -4.5V ± 5%, Tc = 0 to +85°C) 

• Read Mode 


Item 

Symbol 

HM100504-10 

HM 100504-12 

Unit 

Test Condition 

Min 

Typ 

Max 

Min 

Typ 

Max 

Chip Select Access Time 

tACS 

— 

— 

6 

— 

— 

7 

ns 


Chip Select Recovery Time 

tRCS 

— 

— 

6 

— 

— 

7 

ns 


Address Access Time 

tAA 

— 

__ 

10 

— 

— 

12 

ns 
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HM100504 Series 


• Write Mode 


Item 

Symbol 

HM100504-10 

HM100504-12 

Unit 

Test Condition 

Min 

Typ 

Max 

Min 

Typ 

Max 

Write Pulse Width 

tW 

7 

_ 

_ 

9 

_ 

_ 

ns 

tWSA = tWSA min 

Data Setup Time 

tWSD 

1 

— 

— 

1 

— 

— 

ns 


Data Hold Time 

tWHD 

1 

— 

— 

1 

— 

— 



Address Setup Time 

IWSA 

1 

— 

— 

1 

__ 

— 


tw = tw min 

Address Hold Time 

tWHA 

2 

__ 

— 

2 

— 

_ 

■■ 


Chip Select Setup Time 

twscs 

1 

— 

— 

1 


— 



Chip Select Hold Time 

tWHCS 

1 

— 

— 

1 

__ 

— 

— 


Write Disable Time 

tws 

— 

— 

6 

— 

— 

6 

ns 


Write Recovery Time 

tWR 

— 

— 

12 

— 

— 

14 

ns 



• Rise/Fall Time 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Output Rise Time 

tr 

_ 

2 

— 

ns 


Output Fall Time 

tf 

__ 

2 

— 

ns 



• Capacitance 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Input Capacitance 

Cin 

3 

pF 




Output Capacitance 

COUT 

5 

pF 





■ TEST CIRCUIT AND WAVEFORMS 
1. Loading Condition 

Test Circiut 


Vcc (GND) 



Rl= 50Q 
Cl= 30pF 

(Includes probe and jig capacitance) 


2. Input Puise 



tr= tf= 2.0ns typ 


HITACHI 

Hitachi America, Ltd. • Hitachi Plaza • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 4 23 
























HM100504 Series 


■ TIMING WAVEFORM 
3. Read Mode 



Address ^ 

( 50 % 


< tAA ^ 



Dout y 

(50% 


4. Write Mode 
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Preliminary 


HM100500 Series- 

262,144-Word x 1-Bit Fully Decoded Random Access Memory 

■ DESCRIPTION 

The HM100500CG-18 is ECL 100K compatible, 262,144-word x 
1-bit, read/write random access memory developed for high speed 
systems such as main memories for super computers. 

■ FEATURES 

• 262,144-Word x 1-Bit Organization 

• Fuliy Compatible with 100K ECL Level 


• Address Access Time.18ns (max.) 

• Write Pulse Width.10ns (min.) 

• Low Power Dissipation.SOOmW (typ.) 


• Output Obtainable by Wired-OR (Open Emitter) 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM100500-18 

18ns 

24 pin CERDIP 
(DG-24V) 

HMi00500CG-18 

18ns 

28 pin LCC 
(CG-28B) 

HM100500F-18 

18ns 

24 pin Ceramic Flat 
(FG-24A) 


■ FUNCTION TABLE 


Input 

Output 

Mode 

CS 

WE 

Din 

H 

X 

X 

L 

Not Selected 

L 

L 

L 

L 

Write “0” 

L 

L 

H 

L 

Write “1” 

L 

H 

X 

D„„,*' 

Read 


NOTES: X = Irrelevant 


* 1 = Read Out Noninvert 
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HM100500 Series 


Absolute Maximum Ratings (Ta « 25°C) 


Item 

Symbol 

Rating 

Unit 

Supply Voltage 

Vee to Vcc 

■+0.5 to -7.0 

V 

Input Voltage 

Vin 

+0.5 to Vee 

V 

Output Current 

lout 

-30 

mA 

Storage Temperature 

Tstg 

-65 to +150 

®C 

Storage Temperature 

Tstg (Bias)*^ 

-55 to +125 

®C 


Note: *1; Under Bias 


Electrical Characteristics 


DC Charaeterletics (Vee = 

-4.5 V, Rl=: 

500 to- 

•2.0 V, Ta = 

0 to +85®C, air flow exceeding 2 m/sec) 

Item 

Symbol 

Min(B) 

Typ 

Max (A) 

Unit 

Test Conditions 

Output Voltage 

VOH 

-1025 

-955 

-880 

mV 

Vin = ViHA or Vilb 

VoL 

-1810 

-1715 

-1620 

mV 

Output Threshold Voltage 

VOHC 

-1035 

— 

— 

mV 

Vin = ViHB or Vila 

Vote 


— 

-1610 

mV 

Input Voltage 

ViH 

-1165 

— 

-880 

mV 

Guaranteed Input Voltage 

ViL 

-1810 

— 

-1475 

mV 

High/Lx)w for All Inputs 


IlH 

— 

— 

220 

|iA 

Vin = Vd^a 

Input Current 

Iel 

0.5 

— 

170 

pA 

c? 

Vin — V iLB 

-50 

— 

— 

Others 

Supply Current 

Iee 

-160 

— 

— 

mA 

All Inputs and Outputs Open 


AC Characteristics (Vee = -4.5 V ± 5%, Ta = 0 to +85°C, air flow exceeding 2 m/sec) 

Read Mode 


Item 

Symbol 

Min Typ CG-18 Max 

F-18 Max 

Unit Test Conditions 

Chip Select Access Time 

tACS 

- - 18 

15 

ns 

Chip Select Recovery Time 

tRCS 

- - 18 

10 

ns 

Address Access Time 

tAA 

- - 18 

18 

ns 


WriiA Mods 

Item 

Symbol 

Min 

Typ 

CG-18 Max 

F-18 Max 

Unit 

Test Conditions 

Write Pulse Width 

tw 

10 

__ 

— 


ns 

twsA=2 ns 

Data Setup Time 

tWSD 

2 

__ 

— 




Data Hold Time 

tWHD 

3 

— 

— 


ns 


Address Setup Time 

tWSA 

2 


— 


ns 

tw = 10 ns 

Address Hold Time 

tWHA 

3 

— 



ns 


Chip Select Setup Time 

twscs 

2 

— 

— 


ns 


Chip Select Hold Time 

tWHCS 

3 

— 

— 


ns 


Write Disable Time 

tws 

— 

— 

15 

10 

ns 


Write Recovery Time 

tWR 

— 

_ 

21 

21 

ns 
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HM100500 Series 


Rise/Fall Time 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Conditions 

Output Rise Time 

tr 

— 

2 

— 

ns 


Output Fall Time 

tf 

— 

2 

— 

ns 



Capacitance 

Item Symbol Min Typ Max Unit Test Conditions 



Output Capacitance Cout — 5 — pF 


Test Circuit and Waveforms 
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■Preliminary 


HM100514 Series- 

262,144-wor€l8 x 4-blt Fully Decoded Random Access Memory 


■ DESCRIPTION 

The HM100514 is ECL 100k compatible, 262,144- 
words by 4-bits read/write random access memory 
developed for high speed systems such as scratch 
pads and control/buffer storage. 

■ FEATURES 

• 262,144 X 4-bit organization 

• Fuiiy compatibie with 100k ECL ievei 

• Address access time: 15 ns (max.) 

• Write pulse width: 9 ns (min.) 

• Low power dissipation: 800 mW (typ.) 

• Output obtainabie by wired-OR (open emitter) 

■ BLOCK DIAGRAM 


Ag Aio Aii Ai2 Ai3 Ai4 A 15 Aie Aiy 

999999999 
Y—Decoder/Driver 


Ao OH 

—— 


_I_ 


_I_ 

.▼_ 

Ai 0- 

L. 






A2 O- 

CD 

> 






A3 0- 

Q 


Memory Cell Array 

A4 0“ 

CD 

X) 


262144 wo 

rds X 4 bits 

As 0- 

0 

CD 






Ae 0- 

9 

>< 






A7 0- 

As O— 



Block 1 

Block 2 

Block 3 

Block 4 

l__J 


t 





Wb CH R/W 

R/W 

R/W 

R/W 1 


CS 

rv-l Circuit 

Circuit 

Circuit 

Circuit 1 



6 66 66 66 6 


Dig DOqDIi D 0 i DI2 DO2 DI3 DO3 



(FG-32D) 


■ PIN ARRANGEMENT 


HM100514 Series 




A14C 

1 

32 

□ Ai3 

Ai5 C 

2 

31 

□ A-12 

Ai 6 C 

3 

30 

□ A11 

Ai7 C 

4 

29 

H A10 

CSC 

5 

28 

I] Ag 

D|o C 

6 

27 

□ D,3 

Doo C 

7 

26 

I] D03 

Vcc C 

8 

25 

0 

m 

VeeC 

9 

24 

□ Vcc 

D01 c 

10 

23 

□ Do 2 

D|i C 

11 

22 

□ D|2 

WEC 

12 

21 

Zl Ag 

Ao C 

13 

20 

□ A7 

AiC 

14 

19 

□ Ae 

A2 c 

15 

18 

□ As 

A3 c 

16 

17 

□ A4 


(Top View) 



■ PIN DESCRIPTION 


Pin Name 

Function 

A()-Ai7 

Address Input 

Dio-Db 

Data Input 

DOO-D03 

Data Output 

We 

Write Enable 

CS 

Chip Select 

Vcc 

Ground 

vee 

Supply Voltage 
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HM100514 Series 


■ TRUTH TABLE 


Input 

Output 

Mode 


We 

Din 

H 

X 

X 

L 

Not Selected 

L 

L 

L 

L 

Write “0” 

L 

L 

H 

L 

Write “1” 

L 

H 

X 

D()ut 

Read 


Notes: X: Irrelevant 

*: Read Out Noninvert 


■ ABSOLUTE MAXIMUM RATING (Ta = 25"C) 


Item 

Symbol 

Rating 

Unit 

Supply Voltage 

Vee to Vcc 

+0.5 to -7.0 

V 

Input Voltage 

Vin 

+0.5 to Vee 

V 

Output Current 

lout 

-30 

mA 

Storage Temperature 

Tstg 

-65 to +150 


Storage Temperature 

Tstg (bias)* 

-55 to +125 



Note: I. Under bias (Vee = 6.0V min.) 


■ ELECTRICAL CHARACTERISTICS 

• DC Characteristics (Vee = ^.5V, Rl = 50a to -2.0V, Tc - 0 to +85°C)2 


Item 

Symbol 

Min (B) 

Typ 

Max (A) 

Unit 

Test Condition 

Output Voltage 

VOH 

-1025 

-955 

-880 

mV 

Vin = ViHA or ViLB 

VOL 

-1810 

-1715 

-1620 

mV 

Output Threshold Voltage 

VOHC 

-1035 

— 

— 

mV 

Vin = ViHB or Vila 

VOLC 

— 

— 

-1610 

mV 

Input Voltage 

VlH 

-1165 

— 

-880 

mV 

Guaranteed Input Voltage 

Vie 

-1810 

— 

-1475 

mV 

High/Low for All Inputs 


IlH 

— 

— 

220 

|LtA 

Vin = Viha 

Input Cunent 

llL 

0.5 

— 

170 

pA 

Vin = ViLB (CS) 


-50 


— 

pA 

Vin = ViLB (Others) 

Supply Current 

lEE 

-180 

— 

— 

mA 

All Outputs Open 


■ AC CHARACTERISTICS (Vee = ^.5V ± 5%, Tc = 0 to +85°C)2 

• Read Mode 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Chip Select Access Time 

tACS 

— 

— 

10 

ns 


Chip Select Recovery Time 

tRCS 

— 

— 1 

10 

ns 


Address Access Time 

tAA 

— 

— i 

15 

ns 
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HM100514 Series 


• Write Mode 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Write Pulse Width 

tw 

9 

— 

— 

ns 

tWSA = tWSA min 

Data Setup Time 

tWSD 

2 

— 

— 

ns 


Data Hold Time 

tWHD 

2 1 

— 

— 

ns 


Address Setup Time 

tWSA 

2 

__ 

__ 

ns 

tw = tw min 

Address Hold Time 

tWHA 

2 

— 

— 

ns 


Chip Select Setup Time 

twscs 

2 

— 

— 

ns 


Chip Select Hold Time 

tWHCS 

2 

— 

— 

ns 


Write Disable Time 

tws 

— 

— 

15 

ns 


Write Recovery Time 

tWR 

— 

— 

17 

ns 



• Rise/FafI Time 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Output Rise Time 

tr 


1 

— 

ns 


Output Fall Time 

tf 

— 

1 

— 

ns 



• Capacitance 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Input Capacitance 

Cin 

— 

3 

— 

pF 


Output Capacitance 

COUT 

— 

5 

— 

pF 



■ TEST CIRCUIT AND WAVEFORMS 

• Loading Condition • Input Pulse 

Test Circuit 


Vcc (GND) 

9 


0.01 mF 



-0.9V 


□out 


-1.7V 


^ Rl iri Cl 

1 

-2.0V Rl=50Q 
Cl=30pF 
(Includes probe 
and jig capacitance) 



tr=tf=2.0ns typ 
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Preliminary 


HM100510 Series 


1,048,576-words x 1-Bit Random Access Memory 


■ DESCRIPTION 

The Hitachi HM100510 is ECL 100k compatible, 

1,048,576 words by 1 bit read/write random access 
memory developed for high speed systems. 

■ FEATURES 

• 1,048,576-words x 1 bit organization 

• Fully compatible with 100k ECL level 

• 0.8 jim Hi-BiCMOS process 

• Address access time: 15 ns (max.) 

• Write pulse width: 9 ns (min.) 

• Low power dissipation: 700 mW (typ.) 

• Output obtainable by wired-OR (open emitter) 

■ ORDERING INFORMATION 


Type No. 

Acce.ss Time 

Package 

HM100510F-15 

15 n.s 

28 pin Ceramic Flat 
(30 mil Lead Pitch) 



(FG-28DB) 


■ PIN DESCRIPTION 


Pin Name 

Function 

A0-A19 

Address Input 

Di 

Data Input 

Do 

Data Output 

WE 

Write Enable 


Chip Select 

Vcc 

Ground 

VeE 

Supply Voltage 



(FG- 28 DB) 


■ PIN ARRANGEMENT 


HM 100510 Series 




Aisc: 

1 

28 

□ Ai4 

A 16 I 1 

2 

27 

H Ai3 

A 17 C 

3 

26 

□ Ai2 

AisC 

4 

26 

□ A 11 

Ai9[I 

5 

24 

□ A 10 

CS □ 

6 

23 

□ Ag 

< 

0 

0 

n 

7 

22 

tu 

ill 

> 

0 

VeeC 

8 

21 

□ Vcc 

D|C 

9 

20 

□ Do 

WE □ 

10 

19 

□ As 

> 

0 

n 

11 

18 

□ Ar 

Ai C 

12 

17 

□ As 

A 2 C 

13 

16 

□ As 

u 

CO 

< 

14 

15 

□ A 4 


(Top View) 



■ BLOCK DIAGRAM 


A3 A4 Ai4 Ai5 A9 Ai9 Ai2 Ai3 Ai8 Aiq 



HITACHI 

434 Hitachi America, Ltd. • Hitachi Plaza • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 




HM100510 Series 


■ FUNCTION TABLE 


Input 

Output 

Mode 

CS 

We 

Din 

H 

Xl 

Xl 

L 

Not Selected 

L 

L 

L 

L 

Write “0” 

L 

L 

H 

L 

Write “1” 

L 

H 

Xl 

Dout^ 

Read 


Notes: I. Irrelevant 

2. Read Out Noninvert 


■ ABSOLUTE MAXIMUM RATING (Ta = 25°C) 


Item 

Symbol 

Rating 

Unit 

Supply Voltage 

Vee to Vcc 

+0.5 to -7.0 

V 

Input Voltage 

Vin 

+0.5 to Vee 

V 

Output Current 

lout 

-30 

mA 

Storage Temperature 

Tstg 

-65 to+150 

°C 

Storage Temperature 

Tstg (bias)l 

-55 to+125 

°c 


Note: I. Under bias (Vee = -6.0V min.) 


■ ELECTRICAL CHARACTERISTICS 

• DC Characteristics (Vee = -4.5V, Rl = 50a to -2.0V, Tc - 0 to +85°C) 


Item 

Symbol 

Min (B) 

Typ 

Max (A) 

Unit 

Test Condition 

Output Voltage 

VOH 

-1025 

-955 

-880 

mV 

Vin = ViHA or ViLB 

VOL 

-1810 

-1715 

-1620 

mV 

Output Threshold Voltage 

VOHC 

-1035 

— 

— 

mV 

Vin = ViHB or VILA 

VOLC 

— 

— 

-1610 

mV 

Input Voltage 

ViH 

-1165 

— 

-880 

mV 

Guaranteed Input Voltage 

Vie 

-1810 

— 

-1475 

mV 

High/Low for All Inputs 


IlH 

— 

— 

220 

pA 

Vin = ViHA 

Input Current 

IlL 

0.5 

— 

170 

pA 

Vin = ViLB (CS) 


-50 

— 

— 

ma 

Vin = ViLB (Others) 

Supply Current 

lEE 

-180 

— 

— 

mA 

All Outputs Open 


■ AC CHARACTERISTICS (Vee = -4.5V ± 5%, Tc = 0 to +85°C) 

• Read Mode 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Chip Select Access Time 

tACS 

— 

— 

10 

ns 


Chip Select Recovery Time 

tRCS 

— 

— 

10 

ns 


Address Access Time 

tAA 

— 

— 

15 

ns 
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HM100510 Series 


• Write Mode 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Write Pulse Width 

tw 

9 

_ 

— 

ns 

tWSA = tWSA min 

Data Setup Time 

tWSD 

3 

— 

— 

ns 


Data Hold 

tWHD 

3 

— 

— 

ns 


Address Setup Time 

tWSA 

3 

— 

— 

ns 

tw = tw min 

Address Hold Time 

tWHA 

3 

— 

— 

ns 


Chip Select Setup Time 

twscs 

3 

— 

— 

ns 


Chip Select Hold Time 

tWHCS 

3 

— 

— 

ns 


Write Disable Time 

tws 

— 

— 

15 

ns 


Write Recovery Time 

tWR 

— 

— 

18 

ns 



• Rise/Fall Time 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Output Rise Time 

tr 

— 

1.5 

— 

ns 


Output Fall Time 

tf 

— 

1.5 

— 

ns 



• Capacitance 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Input Capacitance 

Cin 

— 

3 

— 

pF 


Output Capacitance 

COUT 

— 

5 

— 

pF 



■ AC TEST CONDITION ■ INPUT PULSE 
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■ TIMING WAVEFORM 
• Read 


I 11VI I IV WVI 1^0 


nIx 





HM101494 Series- 

16384-Words x 4-Bit Fully Decoded Random Access Memory 

■ DESCRIPTION 

The HM101494 is ECL 100K compatible, 16384-words by 4-blts 
read/write random access memory developed for high speed sys¬ 
tems such as scratch pads and control/buffer storage. 

■ FEATURES 

• 16384 X 4 Bit Organization 

• Fully Compatible with 100K ECL Level 


• Address Access Time.10/12ns (max.) 

• Write Pulse Width.6/8ns (min.) 

• Low Power Dissipation.760mW (typ.) 


• Output Obtainable by WIred-OR (Open Emitter) 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM101494-10 

10ns 

400 mil 28 pin Cerdip 

HM101494-12 

12ns 

(DG-28N) 

HM101494F-10 

10ns 

28 pin Ceramic Flat 

HM101494F-12 

12ns 

(FG-28D) 


■ BLOCK DIAGRAM 


Ao 

Ai 

A2 

As 

A4 

As 

Ae 

As 



Dii OO 1 OI 2 OO 2 OI 3 DQaDU OO 4 



(FG-28D) 



(DG-28N) 


■ PIN ARRANGEMENT 


Dll C 

1 

28 

5 ^ 

di2 CI 

2 

27 

□ WE 

D|3 C 

3 

26 

□ N/C 

D|4 C 

4 

25 

U Ai3 

D 01 c 

5 

24 

Zl Ai2 

D02 C 

6 

23 

□ All 

Vcc C 

7 

22 

Z A 10 

VCCA □ 

8 

21 

□ Vee 

Do3 C 

9 

20 

U A9 

D04 C 

10 

19 

□ As 

Ao G 

11 

18 

□ A7 

AlC 

12 

17 

□ As 

A2 C 

13 

16 

□ As 

A3 G 

14 

15 

□ A4 


(Top View) 



■ FUNCTION TABLE 


Input 

Output 

Mode 


WE 

Din 

H 

X 

X 

L 

Not Selected 

L 

L 

L 

L 

Write “0” 

L 

L 

H 

L 

Write “1” 

L 

H 

X 

Dou.* 

Read 


NOTES: X = Irrelevant; 

* = Read out noninvert 
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HM101494 Series 


■ ABSOLUTE MAXIMUM RATINGS (T, - 25«C) 


Item 

Symbol 

Rating 

Unit 

Supply Voltage 

Vee to ^cc 

+0.5 to 07.0 

V 

Input Voltage 

Vta 

+0.5 to Vee 

V 

Output Current 

tout 

030 

mA 

Storage Temperature 

"fita 

065 to +150 

*c 

Storage Temperature 


055 to+125 

•c 


NOTES: 1. Under bias. 

2. Ceramic flat... Tc, Cerdip ... T.. 


■ ELECTRICAL CHARACTERISTICS 

• DC Characteristics (Vee • -5.2V, Rl * 500 to -2.0V(2), ■ O to +85®C, air flow exceeding 2m/8ec.(2), 

Tc »0to +85*0) 


Item 

Symbol 

Test Condition 

Min.(B) 

Typ. 


Unit 

Output Voltage 

VoH 

QQJJQQIilllii 

01025 

0955 

0880 

mV 

VoL 

01810 

01715 

01620 

mV 

Output Threshold Voltage 

Vqhc 

Vin ** Vihb or Vila 

01035 

— 

— 

mV 

VOLC 

— 

— 

01610 

mV 

Input Voltage 

ViH 

Guaranteed Input Voltage 

01165 

— 

0880 

mV 

ViL 

High/Low for All Inputs 

01810 

— 

01475 

mV 


IlH 

Vi„ = V,HA 

— 

— 

220 


Input Current 

IlL 

■|||■■|||■■■|■ 

CS 

0.5 

— 

170 

^A 



Others 

050 

— 

— 

Supply Current 

tfiE 

1 All Inputs and Outputs Open 

0180 


- 

mA 


• AC Characteristics (Vee = -5.2V ± 5%(2), Tg = 0 to +85®C, air flow exceeding 2m/sec.(2), 
Tc = 0to +85^*0) 

1. Read Mode 


Item 

Symbol 

Test Condition 

1 HM101494-I0 1 

1 HM101494-12 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Chip Select Access Time 

Ucs 



— 

6 

— 

— 

8 

ns 

Chip Select Recoveiy Time 

^RCS 


— 

— 

6 

— 


8 

ns 

Address Access Time 

fAA 



- 

H) 

- 

- 

12 

ns 


2. Write Mode 


Item 

Symbol 

Test Condition 

HM101494-10 

HM101494-12 

Unit 


MM 

[23 


ESS 


Write Pulse Width 

tw 

IwSA * IwSA **'*>'. 

6 

— 

— 

8 

— 

— 

ns 

Data Setup Time 

^WSD 


2 

— 

— 

2 

— 


ns 

Data Hold Time 

tWHD 


2 

— 

B 

2 

— 

— 

ns 

Address Setup Time 

twSA 

tw ~ ty^ min. 

2 

— 


B 

— 


ns 

Address Hold Time 

IWHA 


B 

— 

-- 

2 

— 

— 

ns 

Chip Select Setup Time 

^WSCS 


2 

— 

— 

2 

— 


ns 

Chip Select Hold Time 

IWHCS 


2 

— 


2 

— 

— 

ns 

Write Disable Time 

iws 


— 

— 

6 

-- 

— 

8 

ns 

Write Recovery Time 

*WR 



- 

B 

- 

- 

14 

ns 
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HM101494 Series 
3. Rise/Fall Time 


Item 

Symbol 

Test Condition 

Min, 

Typ. 

Max. 

Unit 

Output Rise Time 

tr 


— 

2 

— 

ns 

Output Fall Time 

tf 


— 

2 

— 

ns 


4. Capacitance 


Item 

Symbol 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

Input Capacitance 

Ci„ 

WE, Du, D,2 

— 

5 

~ 

pF 

Others 

i 

3 

— 

pF 

Output Capacitance 

^out 



3 

— 

pF 


m TEST CIRCUIT AND WAVEFORMS 

1. Loading Condition 2. Input Pulse 
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HM101494 Series 


4. Write Mcwle 


55 

Address 
Din 

WE 

Dout 


60% 


50%) 

C_ _ _ 

/ - 

V _, 

_J_ 


_ L... 

60%'^ 

(_> 

^ --- 

^_ 







Bil 

■1 

n 



llll 

RHI^ 

^ twHCS , 



HHH 

« tw , 

^ twHCS 

1 





^ twscs ^ 


.V 

iimi 



m tWH , 
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HM101490 Series- 

65536-Words x 1-Bit Fully Decoded Random Access Memory 

■ DESCRIPTION 

The HM101490 is ECL 100K compatible, 65536-words by 1-bit 
read/write random access memory developed for high speed sys¬ 
tems such as scratch pads and control/buffer storage. 

■ FEATURES 

• 65536 X 1 Bit Organization 

• Fully Compatible with 100K ECL Level 


• Address Access Time.10/12ns (max.) 

• Write Pulse Width.6/8ns (min.) 

• Low Power Dissipation.570mW (typ.) 


• Output Obtainable by Wired-OR (Open Emitter) 


■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM101490-10 

10ns 

300 mil 22 pin Cerdip 

HM101490-12 

12ns 

(DG-22N) 


■ BLOCK DIAGRAM 


As 
Ae 
Ay 
As 
Ag 
A10 
Aii 

A13 


Aq Ai A 2 A 3 A 4 Ai 2 Ai 4 Ai5 



Din/Dout 



Dout \Z. 

1 

22 

□ Vcc 

Ao □ 

2 

21 

I Din 

Aid 

3 

20 

□ cs 

A2 d 

4 

19 

□ WE 

A 3 [I 

5 

18 

U Ai5 

A4 d 

6 

17 

□ Ai4 

As d 

7 

16 

I] Ai3 

Ae d 

8 

15 

Zl Ai2 

Ard 

9 

14 

□ All 

As d 

10 

13 

□ A 10 

Vee d 

11 

12 

□ Ag 


(Top View) 



■ FUNCTION TABLE 


Input 

Output 

Mode 


WE 

Din 

H 

X 

X 

L 

Not Selected 

L 

L 

L 

L 

Write “0” 

L 

L 

H 

L 

Wriie 1 " 

L 

H 

X 

_1 

D * 
^out 

Read 


NOTES: X = Irrelevant; 

* = Read out noninvert 
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HM101490 Series 


■ ABSOLUTE MAXIMUM RATINGS (Ta = 25X) 


Item 

Symbol 

Rating 

Unit 

Supply Voltage 

Vee to Vcc 

-1-0.5 to 07.0 

V 

Input Voltage 

Vi„ 

-1-0.5 to 03.0 

V 

Output Current 

^out 

030 

mA 

Storage Temperature 

Tstg 

065 to -1-150 

°C 

Storage Temperature 

^stg(under bias) 

055 to +125 

°C 


■ ELECTRICAL CHARACTERISTICS 

• DC Characteristics (Vee = -5.2V, Rl = 5012 to -2.0V, Ta = 0 to +85°C, air flow exceeding 2m/sec.) 


Item 

Symbol 

Test Condition 

Min.(B) 

Typ. 

Max.(A) 

Unit 

Output Voltage 

VOH 

Vi„ = V,ha or V,lb 

01025 

0955 

0880 

mV 

VoL 

01810 

01715 

01620 

mV 

Output Threshold Voltage 

^OHC 

^in = ^IHB or Vila 

01035 

— 

— 

mV 

^OLC 

— 

— 

01610 

mV 

Input Voltage 

Vm 

Guaranteed Input Voltage 

01165 

— 

0880 

mV 

ViL 

High/Low for All Inputs 

01810 

— 

01475 

mV 


IlH 

Vin = V,HA 

— 

— 

220 

liA 

Input Current 

IlL 

Vi„ = V,LB 

CS 

0.5 

— 

170 

fiA 


Others 

050 

— 

_ 

Supply Current 

Iee 

1 All Inputs and Outputs Open 

0140 

- 

- 

mA 


• AC Characteristics (Vee “ -5.2V ± 5%, Tg = 0 to -l-85°C,'air flow exceeding 2m/sec.) 

1. Read Mode 


Item 

Symbol 

Test Condition 

1 HM101490-10 

1 HM101490-12 1 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Chip Select Access Time 

Ucs 


— 

— 

6 

— 

__ 

8 

ns 

Chip Select Recovery Time 

tRCS 


— 

— 

6 

— 

— 

8 

ns 

Address Access Time 

Iaa 


- 

- 

10 

- 

- 

12 

ns 


2. Write Mode 


Item 

Symbol 

Test Condition 

1 HM101490-10 1 

1 HM101490-12 1 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Write Pulse Width 

tw 

IwSA = twSA 

6 

— 

— 

8 

— 

— 

ns 

Data Setup Time 

IWSD 


2 

— 

— 

2 

— 

— 

ns 

Data Hold Time 

IWHD 


2 

— 


2 

— 

— 

ns 

Address Setup Time 

twSA 

tw == tw min. 

2 

— 

— 

2 


— 

ns 

Address Hold Time 

tWHA 


2 

— 

— 

2 

— 

— 

ns 

Chip Select Setup Time 

iwscs 


2 

_ 

— 

2 

— 

— 

ns 

Chip Select Hold Time 

tWHCS 


2 

— 

— 

2 

— 

— 

ns 

Write Disable Time 

tws 


— 

— 

6 

— 

— 

8 

ns 

Write Recovery Time 

tWR 


- 

- 

12 

- 

- 

14 

ns 
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HM101490 Series 


3. Rise/Fall Time 


Item 

Symbol 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

Output Rise Time 

tr 


— 

2 

— 

ns 

Output Fall Time 

tf 


- 

2 

- 

ns 


4. Capacitance 


Item 

Symbol 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

Input Capacitance 

^in 


— 

3 


pF 

Output Capacitance 

^oul 


- 

5 


pF 


■ TEST CIRCUIT AND WAVEFORMS 

1. Loading Condition 2. Input Pulse 



3. Read Mode 


CS 


Dout 
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■Preliminary 


HM101504 Series- 

65|536-Words x 4-Bit Random Access Memory 

■ DESCRIPTION 

The Hitachi HM101504 is ECL 100k compatibie, 

65,536 words by 4 bits read/write random access 
memory developed for high speed systems such as 
cache and control/buffer storage. 

■ FEATURES 

• 65,536-words x 4 bit organization • ARRANGEMENT 

• Fully compatible with 100k ECL level 

• 0.8 |xm Hi-BiCMOS process 

• Address access time: 10/12 ns (max.) 

• Write puise width: 7/9 ns (min.) 

• Low power dissipation: 500 mW (typ.) 

• Output obtainable by wired-OR (open emitter) 

■ ORDERING INFORMATION 


■ PIN DESCRIPTION 


■ BLOCK DIAGRAM 
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HM101504 Series 


■ FUNCTION TABLE 


Input 

Din 

Output 

Mode 


We 

H 

x* 

X> 

L 

Not Selected 

L 

L 

L 

1. 

Write “0” 

L 

L 

H 

L 

Write “1” 

1. 

H 

X' 

Oout^ 

Read 


Notes: I. Irrelevant 

2. Read Out Noninvert 


■ ABSOLUTE MAXIMUM RATING (Tj = 125°C max) 


Item 

Symbol 

Rating 

Unit 

Supply Voltage 

Vee to Vcc 

+0.5 to -7.0 

V 

Input Voltage 

Vin 

+0.5 to Vee 

V 

Output Current 

lout 

-30 

mA 

Power Dissipation 

pt 

1.2 

W 

Operating Temperature 

ToprZ 

0 to +85 

°C 

Storage Temperature 

Tstg 

-55 to+125 

°C 

Storage Temperature 

Tstg (bias)'. 2 

-10 to +85 

°C 


Note: I. Under bias (Vee = -6.0V min.) 

2. Case temperature 


■ ELECTRICAL CHARACTERISTICS 

• DC Characteristics (Vee = -5.2V, Rl = 5012 to -2.0V, Tc = 0 to +85°C) 


Item 

Symbol 

Min (B) 

Typ 

Max (A) 

Unit 

Test Condition 

Output Voltage 

VOH 

-1025 

-955 

-880 

mV 

Vin = ViHAor ViLB 

VOL 

-1810 

-1715 

-1620 

mV 

Output Threshold Voltage 

VOHC 

-1035 

— 

— 

mV 

Vin = ViHB or Vila 

VOLC 

— 

— 

-1610 

mV 

Input Voltage 

ViH 

-1165 

— 

-880 

mV 

Guaranteed Input Voltage 
High/Uow for All Inputs 

ViL 

-1810 

— 

-1475 

mV 


IlH 

— 

— 

220 

pA 

Vin = VlHA 

Input Current 

IlL 

0.5 

— 

170 

pA 

Vin - ViLB (CS) 


-50 

— 

— 

pA 

Vin = ViLB (Others) 

Supply Current 

lEE 

-180 

— 

— 

mA 

All Inputs and 
Outputs Open 


■ AC CHARACTERISTICS (Vee = -5.2V ± 5%, Tc = 0 to +85°C) 

• Read Mode 


Item 

Symbol 

HM101504- 

10 

HM101504-12 

Unit 

Test Condition 

Min 

Typ 

Max 

Min 

Typ 

Max 

Chip Select Access Time 

tACS 

— 

— 

6 

— 

— 

7 

ns 


Chip Select Recovery Time 

tRCS 

— 

— 

6 

— 

— 

7 

ns 


Address Access Time 

tAA 

__ 

— 

10 

— 

— 

12 

ns 
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HM101504 Series 


• Write Mode 


Item 

Symbol 

HM101504-10 

HM101504-12 

Unit 

Test Condition 

Min 

Typ 

Max 

Min 

Typ 

Max 

Write Pulse Width 

tw 

7 

— 

— 

9 

— 

— 

ns 

tWSA = twSA min 

Data Setup Time 

tWSD 

1 

— 

— 

1 

— 

— 

ns 


Data Hold Time 

tWHD 

1 

— . 

— 

1 

— 

— 

ns 


Address Setup Time 

tWSA 

1 

— 

— 

1 

-- 

— 

ns 

tw = tw min 

Address Hold Time 

tWHA 

2 

— 

— 

2 

— 

— 

ns 


Chip Select Setup Time 

twscs 

1 

— 

— 

1 

— 

— 

ns 


Chip Select Hold Time 

tWHCS 

1 


_ 

1 

— 

— 

ns 


Write Disable Time 

tws 

— 

_ 

6 

— 

— 

6 

ns 


Write Recovery Time 

tWR 

— 

— 

12 

— 

— 

14 

ns 



• Rise/Fall Time 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Output Rise Time 

tr 

— 

2 

— 

ns 


Output Fall Time 

tf 

— 

2 

— 

ns 



• Capacitance 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Input Capacitance 

Cin 

— 

3 

— 

pF 


Output Capacitance 

COUT 

— 

5 

—■ 

pF 



■ AC TEST CONDITION 


■ INPUT PULSE 


Vcc (GND) 

5 


O.OlpF 



Dout 



-0.9V ■ 


-1.7V ■ 


tr tf 

tr = tf = 2.0 ns typ. 





20% 


-2.0V 


RL = 50 W 
Cl = 30 pF 
(includes probe and 
jig capacitance) 
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HM101504 Series 


■ TIMING WAVEFORM 
• Read 




Address 




50% 



Preliminary 


HM101500 Series 


262144-Words x 1-Bit Fully Decoded Random Access Memory 

■ DESCRIPTION 

HM101500F-15 Is ECL 100K compatible, 262144-words by l-bit, 
read/write random access memory developed for high speed sys¬ 
tems such as main memories for super computers. 

■ FEATURES 

• 262,144-Words x 1 Bit Organization 

• Fully Compatible with 100K ECL Level 


• Address Access Time.15ns (max.) 

• Write Pulse Width.10ns (min.) 

• Low Power Dissipation.SOOmW (typ.) 


• Output Obtainable by Wired-OR (Open Emitter) 


■ TRUTH TABLE 


Input 

Output 

Mode 


WE 

Din 

H 

X 

X 

L 

Not Selected 

L 

L 

L 

L 

Write “0” 

L 

L 

H 

L 

Write “1” 

L 

H 

X 

D * 

Read 


NOTES: X = Irrelevant; 

* = Read out noninvert 

■ ORDERING INFORMATION 


Type No. 

Access Time 

Package 

HM101500F-15 

15 ns 

24 pin Ceramic Flat 

HM101500CG-15 

15 ns 

28 pin Ceramic LCC 


■ BLOCK DIAGRAM 



Dout 

CS 

Din 



■ PIN ARRANGEMENT 



(Top View) 



(Top View) 
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HM101500 Series 


■ ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


Item 

Symbol 

Rating 

Unit 

Supply Voltage 

Vee to Vcc 

+0.5 to 07.0 

V 

Input Voltage 

Vi„ 

+0.5 to Vee 

V 

Output Current 

^out 

030 

mA 

Storage Temperature 


065 to +150 

°C 

Storage Temperature 

TstR(bias)* 

055 to +125 

°C 


■ ELECTRICAL CHARACTERISTICS 

• DC Characteristics (Vee = -5.2V, Rl = 50fi to -2.0V, Tc = 0 to +85°C) 


Item 

Symbol 

Test Condition 

Min.(B) 

Typ. 

Max. (A) 

Unit 

Output Voltage 

VOH 

Vin = Viha or Vjlb 

01025 

0955 

0880 

mV 

VoL 

01810 

01715 

01620 

mV 

Output Threshold Voltage 

Vqhc 

Vjn = Vjhb or Vila 

01035 

— 

— 

mV 

Vqlc 

— 

— 

01610 

mV 

Input Voltage 

ViH 

Guaranteed Input Voltage 

01165 

— 

0880 

mV 

V|L 

High/Low for All Inputs 

01810 

— 

01475 

mV 


IlH 

Vi„ = V,„A 

— 

- 

220 

f‘A 

Input Current 

IlL 

Vi„ = V,LB 

CS 

0.5 

— 

170 

HA 


Others 

050 

— 

— 

Supply Current 

Iee 

All Inputs and Outputs Open 

0200 

- 

- 

mA 


• AC Characteristics (Vee = -5.2V ± 5%, Tc = 0 to +85°C) 

1. Read Mode 


Item 

Symbol 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

Chip Select Access Time 

^ACS 


— 

— 

15 

ns 

Chip Select Recovery Time 

Ircs 


— 

— 

10 

ns 

Address Access Time 

Iaa 


— 

— 

15 

ns 


2. Write Mode 


Item 

Symbol 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

Write Pulse Width 

tw 

twSA = 2ns 

10 

— 

— 

ns 

Data Setup Time 

twSD 


2 

— 

— 

ns 

Data Hold Time 

^WHD 


3 

— 

— 

ns 

Address Setup Time 

twSA 

tw = 10ns 

2 

— 

— 

ns 

Address Hold Time 

IWHA 


3 

— 

— 

ns 

Chip Select Setup Time 

iwscs 


2 

— 

— 

ns 

Chip Select Hold Time 

IWHCS 


3 

— 

— 

ns 

Write Disable Time 

iws 


— 

— 

10 

ns 

Write Recovery Time 

IWR 


— 

— 

18 
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HM101500 Series 


3. Rise/Fall Time 


Item 

Symbol 

Test Condition 




Unit 

Output Rise Time 

tr 


— 

2 

— 

ns 

Output Fall Time 

tf 


— 

2 

— 

ns 


4. Capacitance 


Item 

Symbol 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

Input Capacitance 

Cin 



3 

— 

pF 

Output Capacitance 

Gout 


- 

5 

— 

pF 


■ TEST CIRCUIT AND WAVEFORMS 

1. Loading Condition 2. Input Pulse 


Vcc (GND) 




3. Read Mode 


. 

cs 

K_^ 

^ 50% 

^ Ircs ^1 




1 


. 80% 
^r,50% 
•Xr 20% 

Dout gT 


J- 

L 


ID 

^ 50 % 







_^ 

^ 50 % 
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■Preliminary 


HM101514 Series 


262,144-words x 4-Bit Random Access Memory 


■ DESCRIPTION 

The Hitachi HM101514 is ECL 100k compatible, 
262,144 words by 4 bits read/write random access 
memory developed for high speed systems. 

■ FEATURES 

• 262,144-words x 4 bit organization 

• Fully compatible with 100k ECL level 

• 0.8 |im Hi-BiCMOS process 

• Address access time: 15 ns (max.) 

• Write pulse width: 9 ns (min.) 

• Low power dissipation: 800 mW (typ.) 

• Output obtainable by wired-OR (open emitter) 

■ ORDERING INFORMATION 


Type No. 

Cycle Time 

Package 

HM101514F-15 

15 ns 

32 pin Ceramic Flat 
(30 mil Lead Pitch) 



(FG-32D) 


■ PIN DESCRIPTION 


Pin Name 

Function 

A(>-Ai7 

Address Input 

Dio-Di3 

Data Input 

DO0-Do3 

Data Output 

We 

Write Enable 

cs 

Chip Select 

vcc 

Ground 

vee 

Supply Voltage 


■ BLOCK DIAGRAM 
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HM101514 Series 


■ FUNCTION TABLE 


Input 

Din 

Output 

Mode 

CS 

WE 

H 

xi 

xi 

L 

Not Selected 

L 

L 

L 

L 

Write “0” 

L 

L 

H 

L 

Write “1” 

L 

H 

xi 

Dout^ 

Read 


Notes; 1. Irrelevant 

2. Read Out Noninvert 


■ ABSOLUTE MAXIMUM RATING (Ta = 25°C) 


Item 

Symbol 

Rating 

Unit 

Supply Voltage 

Vee to Vcc 

+0.5 to -7.0 

V 

Input Voltage 

Vin 

+0.5 to Vee 

V 

Output Current 

lout 

-30 

mA 

Storage Temperature 

Tstg 

-65 to +150 

°C 

Storage Temperature 

Tstg (bias)^ 

-55 to+125 



Note: 1. Under bias (Vee = -6.0V min.) 


■ ELECTRICAL CHARACTERISTICS 

• DC Characteristics (Vee = -5.2V, Rl = 50Q to -2.0V, Tc = 0 to +85°C) 


Item 

Symbol 

Min (B) 

Typ 

Max (A) 

Unit 

Test Condition 

Output Voltage 

VoH 

-1025 

-955 

-880 

mV 

Vin = VlHA or ViLB 

VoL 

-1810 

-1715 

-1620 

mV 

Output Threshold Voltage 

VOHC 

-1035 

— 

_ 

mV 

Vin = ViHB or Vila 

Vote 

— 

— 

-1610 

mV 

Input Voltage 

ViH 

-1165 

__ 

-880 

mV 

Guaranteed Input Voltage 

ViL 

-1810 

__ 

-1475 

mV 

High/Low for All Inputs 


IlH 

— 

__ 

220 

pA 

Vin = ViHA 

Input Current 

IlL 

0.5 

— 

170 

pA 

Vin = ViLB (^) 


-50 

— 

— 

pA 

Vin = ViLB (Others) 

Supply Current 

lEE 

-200 

— 

— 

mA 

All Outputs Open 


■ AC CHARACTERISTICS (Vee = -5.2V ± 5%, Tc = 0 to +85°C) 

• Read Mode 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Chip Select Access Time 

tACS 

— 

— 

10 

ns 


Chip Select Recovery Time 

tRCS 

— 

— 

10 

ns 


Address Access Time 

tAA 

— 

— 

15 

ns 
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HM101514 Series 


• Write Mode 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Write Pulse Width 

tw 

9 

— 

— 

ns 

tWSA = twSA min 

Data Setup Time 

tWSD 

3 

— 

— 

ns 


Data Hold 

tWHD 

3 

— 

— 

ns 


Address Setup Time 

tWSA 

3 

— 

— 

ns 

tw = tw min 

Address Hold Time 

tWHA 

3 

— 

— 

ns 


Chip Select Setup Time 

twscs 

3 

— 

— 

ns 


Chip Select Hold Time 

tWHCS 

3 

— 

— 

ns 


Write Disable Time 

tws 

— 

— 

15 

ns 


Write Recovery Time 

tWR 

— 

— 

18 

ns 



• Rise/Fall Time 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Output Rise Time 

tr 

— 

1.5 

__ 

ns 


Output Fall Time 

tf 

— 

1.5 

— 

ns 



• Capacitance 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Input Capacitance 

Cin 

— 

3 

__ 

pF 


Output Capacitance 

COUT 

— 

5 

— 

pF 



■ AC TEST CONDITION 


Test Circuit 
VCC (GND) 



■ INPUT PULSE 



V “ tf = 2.0ns typ 


Rl = 50Q 
Cl = 30pF 

(Includes probe and jig capacitance 
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■ TIMING WAVEFORM 
• Read 
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Preliminary 


HM101510 Series- 

1,048,576-words x 1-Bit Random Access Memory 

■ DESCRIPTION 

The Hitachi HM101510 is ECL 100k compatible, 

1,048,576 words by 1 bit read/write random access 
memory developed for high speed systems. 

■ FEATURES 

• 1,048,576-words x 1 bit organization 

• Fully compatible with 100k ECL level 

• 0.8 jiim Hi-BiCMOS process 

• Address access time: 15 ns (max.) 

• Write pulse width: 9 ns (min.) 

• Low power dissipation: 700 mW (typ.) 

• Output obtainable by wired-OR (open emitter) 

■ ORDERING INFORMATION 


■ PIN DESCRIPTION 


■ BLOCK DIAGRAM 
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HM101510 Series 


■ FUNCTION TABLE 


Input 

Output 

Mode 

CS 

WE 

Din 

H 

xi 

xi 

L 

Not Selected 

L 

L 

L 

L 

Write “0” 

L 

L 

H 

L 

Write “1” 

L 

H 

xi 

Dout^ 

Read 


Notes: I. Irrelevant 

2. Read Out Noninvert 


■ ABSOLUTE MAXIMUM RATING (Ta = 25°C) 


Item 

Symbol 

Rating 

Unit 

Supply Voltage 

Vee to Vcc 

+0.5 to-7.0 

V 

Input Voltage 

Vin 

+0.5 to Vee 

V 

Output CuiTent 

lout 

-30 

mA 

Storage Temperature 

Tstg 

-65 to +150 

X 

Storage Temperature 

Tstg (bias)l 

-55 to+125 

°C 


Note: I. Under bias (Vee = ~6.0V min.) 


■ ELECTRICAL CHARACTERISTICS 

• DC Characteristics (Vee = -5.2V, Rl = 500 to -2.0V, Tc = 0 to +85°C) 


Item 

Symbol 

Min (B) 

Typ 

Max (A) 

Unit 

Test Condition 

Output Voltage 

VOH 

-1025 

-955 

-880 

mV 

Vin = ViHA or ViLB 

VOL 

-1810 

-1715 

-1620 

mV 

Output Threshold Voltage 

VOHC 

-1035 

— 

__ 

mV 

Vin = ViHB or Vila 

VOLC 

— 

~ 

-1610 

mV 

Input Voltage 

ViH 

-1165 

_ 

-880 

mV 

Guaranteed Input Voltage 

ViL 

-1810 

— 

-1475 

mV 

High/Low for All Inputs 


IlH 

— 

~ 

220 

pA 

Vin = ViHA 

Input Current 

IlL 

0.5 

__ 

170 

pA 

Vin = ViLB 


-50 

— 

~ 

pA 

Vin = ViLB (Others) 

Supply Current 

lEE 

-180 

— 

__ 

mA 

All Outputs Open 


■ AC CHARACTERiSTiCS (Vee = -5.2V ± 5%, Tc = 0 to +85‘’C) 

• Read Mode 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Chip Select Access Time 

tACS 

— 

— 

10 

ns 


Chip Select Recovery Time 

tRCS 

— 

— 

10 

ns 


Address Access Time 

tAA 

— 

— 

15 

ns 
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HM101510 Series 


• Write Mode 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Write Pulse Width 

tw 

9 

— 

— 

ns 

tWSA = twSA min 

Data Setup Time 

tWSD 

3 

— 


ns 


Data Hold 

tWHD 

3 

— 

— 

ns 


Address Setup Time 

tWSA 

3 

— 

__ 

ns 

tw = tw min 

Address Hold Time 

tWHA 

3 

— 

— 

ns 


Chip Select Setup Time 

twscs 

3 

— 

__ 

ns 


Chip Select Hold Time 

tWHCS 

3 

__ 

_ 

ns 


Write Disable Time 

tws 

— 

— 

15 

ns 


Write Recovery Time 

tWR 

— 

— 

18 

ns 



• Rise/Fall Time 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Output Rise Time 

tr 

_ 

1.5 

— 

ns 


Output Fall Time 

tf 

— 

1.5 

— 

ns 



• Capacitance 


Item 

Symbol 

Min 

Typ 

Max 

Unit 

Test Condition 

Input Capacitance 

Cin 

__ 

3 

— 

pF 


Output Capacitance 

COUT 

— 

5 

— 

pF 



I AC TEST CONDITION 

Vcc (GND) 


■ INPUT PULSE 

-0.9V ■ 


0.01 nF 



-1.7V 


tr = tf = 2.0 ns typ. 
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Section 6 
FIFO Memory 


0 HITACHI® 



Product Review 


HM63921 Series- 

2K X 9-Bit CMOS Parallel In-Out FIFO Memory 

■ DESCRIPTION 

The HM63921 is a FirsMn, First-Out memory that utilizes a high 
performance static RAM array with internal algorithm that controls, 
monitors and declares status of the memory by empty flag, full flag 
and half-full flag, to prevent data overflow or underflow. 

Expansion logic warrants unlimited expansion capability in width 
and depth. Both read and write are independent from each other and 
their corresponding pointers are designed to select the proper loca¬ 
tions out of the entire array serially without address information to 
load or unload data. 

Data isjoggled in and out of the device through the use of the write 
enable (W) and read enable (R) pins. The device has a read/write 
cycle time of 30/35/45ns. Organization of HM63921 provides a 9-blt 
data bus. the ninth bit could be used for control or parity for error 
checking at the option of the user. The HM63941 is fabricated using 
the Hitachi CMOS 1.3micron technology. The device is available 
In DIP. 

■ FEATURES 

• First-In, First-Out Dual Port Memory 

• 2k X 9 Organization 

• Low-Power CMOS 1.3mlcron Technology 

• Asynchronous and Simultaneous Read and Write 

• Fully Expandable in Depth and/or Width 

• Single 5V (= 1 = 10%) Power Supply 

• Empty and Full Warning Flags 

• Half-Full Flag 


• Access Time...20/25/35ns 

• Package.300-mil 28-pin Plastic DIP Package 


■ ORDERING INFORMATION 


Type Name 

Access Time 

Package 

HM63921P-20 

20ns 

300-mil 28-pin 

HM63921P-25 

25ns 

Plastic DIP 

HM63921P-35 

35ns 

(DP-28NA) 



■ PIN ARRANGEMENT 


w □ 

1 

28 

□ Vcc 

D8 C 

2 

27 

□ D4 

D3 □ 

3 

26 

□ D5 

D2 C 

4 

25 

□ De 

Did 

5 

24 

□ D7 

Do d 

6 

23 

□ FL/RT 

>od 

7 

22 

□ RS 

FFd 

8 

21 

□ ef 

Qo d 

9 

20 

□ XO/HF 

Qi d 

10 

19 

□ Q7 

Q2 d 

11 

18 

□ Qe 

Q3 d 

12 

17 

dl Qs 

Q8 d 

13 

16 

□ Q4 

Vss d 

14 

15 

□ r 


(Top View) 



■ PIN DESCRIPTION 


Pin Name 

Function 

Dq-Ds 

Data Inputs 

RS 

Reset 

W 

Write Enable 

R 

Read Enable 

FL 

First Load 

RT 

Retransmit 

xi 

Expansion-In 

W 

Expansion-Out 

HF 

Half-Full Flag 

FF 

Full Flag 

EF 

Empty Flag 

Qo'Qs 

Data Outputs 
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HM63921 Series- 

■ BLOCK DIAGRAM 
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HM63921 Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Rating 

Unit 

Terminal VoltageO) 

Vt 

-0.5(2) K, +7.0 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature 

Topr 

Oto -1-70 

‘’C 

Storage Temperature 

Tstg 

-55 to +125 

"C 

Storage Temperature Under Bias 

"^bias 

-10 to -f-85 

X 


NOTES: 1. Relative to Vss- 


2. -3.5V for pulse width < 10ns. 


• Recommended DC Operating Conditions (Tg = 0 to +70°C) 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Supply Voltage 

^cc 

4.5 

5.0 

5.5 

V 

^ss 

0 

0 

0 

V 

Input Voltage 

ViH 

2.2 

- 

6.0 

V 

VlL 

-0.5(1) 

- 

0.8 

V 


NOTE: 1. -3.0V for pulse width ^ 10ns. 

■ DC CHARACTERISTICS (Ta = 0°C to +70°C, Vcc = 5V =b 10%) 


Parameter 

Symbol 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Input Leakage Current 

UliI 

Vcc = 5.5V, Vi„ = 0V-Vcc 

~ 

— 

2 

/•A 

Output Leakage Current 

IIloI 

R = V,h,V„„, = OV-Vcc 

— 

— 

2 





-20 

— 

120 

mA 

Operating Power Supply Current 

Icci 

Average Operating Current 

-25 

— 

110 

mA 




-35 

— 

100 

mA 

Standby Power Supply Current 

ISBI 

R = W = RS = FL/RT = Vjh 

— 

— 

10 

mA 

IsB2 

All inputs > Vcc “ ^ ^V or < Vcc 

— 

— 

1 

mA 

Output High Voltage 

VOH 

Iqh “ -4mA 

2.4 

- 

— 

V 

Output Low Voltage 

VoL 

Iql = 8mA 

- 

- 

0.4 

V 


■ CAPACITANCE (Ta = 25°C, f = IMHz) 


Parameter 

Symbol 

1 Test Conditions 

Typ. 

Max. 

Unit 

Input Capacitance 

Cta 

II 

— 

6 

pF 

Output Capacitance 

^out 

Vo„, = OV 1 

- 

10 

pF 


NOTE: 1. This parameter is sampled and not 100% tested. 

■ AC CHARACTERISTICS (Ta = 0°C to 70°C, Vcc = 5 i 10%) 

• Test Conditions 

• Input Pulse Levels: 3.0V • Input Rise and Fall Times: 5ns 

• Input and Output Timing Reference Level: 1.5V • Output Load: See Figure 
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HM63921 Series 


• Read Cycle 


Parameter 

Symbol 

HM63921-20 

HM63921-25 

HM63921-35 

Unit 

1 Min. 

Max. 

Min. 

Max. 

1 Min. 

Max. 

Read Cycle Time 

tRC 


- 


- 


- 

ns 

Access Time 

tA 


20 

- 

25 

. - 


ns 

Read Recovery Time 

tRR 


- 

10 

-- 

10 

- 

ns 

Read Pulse Width 

tRPW 


- 


- 


- 

ns 

Read Low to DB Low Z 

tRLZ^*^ 

5 

- 

5 

- 

5 

- 

ns 

Read High to DB High Z 


~ 



15 

- 

20 

ns 

Data Valid from Read High 

tOH 


- 

3 

- 

3 

~ 

ns 

Read Pulse Width After Empty Flag High 

tRPE 


— 


- 

35 

- 

ns 

Write High to DB Low Z 
(Read Data Flow Through Mode) 



B 

B 

- 

3 

- 

ns 


NOTE: 1. tRLZ, tRHZ and twLZ are sampled and not 100% tested. 

• Write Cycle 


Parameter 





Unit 

1 Min. 

Max. 

Min. 

Max. 

Min. 1 

Max. 

Write Cycle Time 

mm 


— 


— 


— 

ns 

Write Recovery Time 

tWR 

■■ 

- 

■■ 

__ 


- 

ns 

Write Pulse Width 

twpw 

MM 


m 

— 

kb 

— 

ns 

Data Setup Time 

tos 

mm 

— 



El 

mm 

ns 

Data Hold Time 



- 

0 

- 

5 

- 

ns 

Effective Write Pulse Width After 

Full Flag High 





- 


B 

ns 


• Reset Cycle 


Parameter 

Symbol 

HM63921-20 

HM63921-25 

HM63921-35 | 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

1 Max. 

Reset Cycle Time 

tRSC 

30 

— 

35 

— 

45 

IBfi 

ns 

Reset Pulse Width 

^RS 

25 

— 

25 

- 

35 

IBI 

ns 

Reset Setup Time 

tRSS 

0 

— 

0 

— 

0 

bh 

ns 

Reset Recovery Time 

- 

1 

10 

- 

10 

_Z _i 

10 

_ 

ns 


• Retransmit Cycle 


Parameter 

Symbol 

1 HM63921-20 

HM63921-25 

HM63921-35 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

1 Max. 1 

Retransmit Cycle Time 

Irtc 

30 

— 

35 

-- 

45 

un 

ns 

Retransmit Pulse Width 

tRT 

20 

— 

20 

— 

35 

— 

ns 

Retransmit Setup Time 

^RTS 

0 

— 

0 

— 

0 

— 

ns 

Retransmit Recovery Time 

Irtr 

10 

- 

10 

- 

10 

- 

ns 
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HM63921 Series 


• Flag Timing 


Parameter 

Symbol 

1 HM6392I-20 

HM63921-25 

HM63921-35 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Reset to Empty Flag Low 

Iefl 

— 

20 

— 

25 

— 

35 

ns 

Reset to Full Flag High 

tpFH 

— 

20 

— 

25 

— 

35 

ns 

Reset to Half-Full Flag High 

^HFH 

— 

30 

— 

35 

- 

45 

ns 

Read Low to Empty Flag Low 

tREF 

— 

20 

- 

25 

— 

35 

ns 

Read High to Full Flag High 

^RFF 

— 

20 

— 

25 

— 

35 

ns 

Write High to Empty Flag High 

^WEF 

— 

20 

— 

25 


35 

1 

ns 

Write Low to Full Flag Low 

twFF 

— 

20 

1 

25 

1 

35 

ns 

Write Low to Half-Full Flag Low 

tWHF 

— 

30 

- 

35 

— 

45 

ns 

Read High to Half-Full Flag High 

tRHF 

- 

30 

_Z_ 

35 

- 

45 

ns 


• Expansion Timing 


Parameter 

Symbol 

HM63921-20 

1 HM63921-25 | 

HM63921-35 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Expansion in Setup to Write or Read 

tEFL 

- 

15 

- 

20 

- 

30 

ns 

Expansion in Recovery Time 

tRFF 

— 

15 

— 

20 

— 

30 

ns 

Expansion in Pulse Width 

tWHF 

10 

— 

10 

— 

10 

— 

ns 

Expansion Out High Delay From Clock 

^REF 

10 

— 

10 

— 

10 

— 

ns 

Expansion Out Low Delay From Clock 

^RFF 

10 

- 

10 

- 

15 

- 

ns 
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HM63921 Series-- 

SIGNAL DESCRIPTIONS 

Inputs 

• Reset (RS) _ 

The device is reset whenever RS input is taken to 
low state, for minimum reset pulse width. When 
device is reset, both read and write pointers are 
set to the first location. A reset cycle^is required 
after poy^r on. Both read enable (R) and write 
enable (W) inputs must be In the high state during 
reset. Empty flag (EF) will go low and full flag (FF) 
and half-full (HF) will go high during reset cycle. 

• Write enable (W) _ 

Write cycle isjnitiated at the falling edge of W, if 
the full flag (FF) is not set, provided that data set¬ 
up and hold tae requirements relative to the ris¬ 
ing edge of (W) are met. Data is stored in the de¬ 
vice sequentially and independently of any simul¬ 
taneous read operation. To inhibit further write op¬ 
erations and prevent internal data overflow full 
flag (FF) will go low. 

• Read enable (R) _ 

Read cycle is initiated at the falling edge of R, if 
the empty flag (EF) is not set. Data is accessed on 
a first-in, first-out basis independently of simulta¬ 
neous write operation. As read enable (R) goes 
high, all outputs will return to high impedance 
state, till next read operation. After the last data 
has been read from the FIFO, the empty flag (EF) 
will go low, preventing further read operations with 
output kept in high Impedance state. Empty flag 
(EF) will go high during a valid write cycle (tyvEp)* 
thereafter a valid read can start. 

• First load/retransmit (FL/OT) 

For depth expansion mode, this pin is grounded to 
indicate that it is the first device, while this pin of 
the rest of devices should connect to Vcc for cor¬ 
rect operation. In single device mode, this pin re¬ 
sets the read pointer to the beginning of the FIFO 
memory, therefor^ data can be reread from the 
beginning. Both R and W should be kept high 
while RT is taken low 

• Expansion-in (Xf) __ 

For single device mode expansion-in (XI) is 
grounded. Foi_ depth expansion mode, 
expanslon-ln ()^ should be connected to 
expansion-out (XO) of previous device. 

• Data In (Dq to De) 

Data inputs for 9-blt wide data. 

Outputs 

• Full Flag (FF) __ 

The full flag (FF) will go low when FIFO is full, 
inhibiting further write operations until one or 
more read operations are completed or the FIFO 
is reset. 

• Empty flag (^) _ 

The empty flag (EF) will go low when the FIFO 
becomes empty, inhibiting further read opera¬ 


tions, until one or more write operations are com¬ 
pleted, or FIFO is set to retransmit. 

• Expansion-out ()(0)/Half-full flag (HF) 

This output has dual functionality depending how 
it is used. In depth expansion configuration 
expanslon-oi^ (XO) Is connected to next 
expansion-ln (XI). The expansion-out (XO) gf_the 
last FIFO Is connected to the expansion-ln (XI) of 
the first FIFO. In this way the first FIFO Indicates 
the next FIFO that It will receive the next data. In 
like manner, any FIFO which becomes full will Indi¬ 
cate the next FIFO that It will receive the next data. 
The second function of this output is in stand 
alone and/or parallel expansion configurations to 
indicate the system user that the FIFO Is almost 
full. 

• Data outputs (Qq to Qs) 

Data outputs for 9-bit wide data. These outputs 
are In high impedance state when R is in high 
state. 


VARIOUS OPERATIONS MODE 

• Single device mode __ 

If only one FIFO is used, the expansion-in (XI) pin 
should be grounded. 

• Width expansion mode 

Width expansion by 9-bit increments may be 
achieved when separately paralleling the data in¬ 
puts and the data outputs. In this configuration 
any flags of any device may be used. To avoid 
output contention of the flags for short periods of 
time, the flag outputs should not be wired to¬ 
gether. 

• Depth expansion mode 

Multipleof FIFOs could provide multiple of 2k x 9 
as (N) X (2k) by 9-bits wide, where N Is the num¬ 
ber of FIFOs connected in depth expansion 
mode. 

The following arrangement must be provided. 

1. First load (FL) of the first FIFO should be con¬ 
nected to ground. 

2. All other (FL) should be connected to Vcc- 

3. Connect the expansion-out ()^) of each FIFO 
to expansion-in (XI) of the_next FIFO serially 
and XO of the last FIFO to XI of the first FIFO. 

4. Connect all the empty flag (EF) together to OR 
gate and connect all the full flag (FF) together to 
OTgate to obtain t^ separate valid empty flag 
(EF) and full flag (FF) outputs. 

5. (RT) and (AF) will not be available in this mode. 

• Compound expansion mode 

Combination of width and depth expansion 
modes will provide larger FIFO arrays. 
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HM63921 Series 


■ TIMING WAVEFORM 
• Read Cycle 


R 


Q0-Q8 





NOTES: 1. W = R = Vih during reset. 

2. tRSC = tRST, tRSR. 


e 
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HM63921 Series 


• Retransmit Cycle 


FURT 


R, W 



• Full-Flag Cycle (From Last Write to First Read) 



• Empty-Flag Cycle (From Last Read to First Write) 
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— HM63921 Series 


• Half-Full Flag Cycle 



• Read Data Flow Through Mode 
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Write Data Flow Through Mode 





HM63921 Series 



• Expansion Out Cycle 3 (Write Data Flow Through Mode) 
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Expansion in Cycie 
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Preliminary 


HM63941 Series- 

4K X 9-Bit CMOS Parallel In-Out FIFO Memory 

■ DESCRIPTION 

The HM63941 is a First-In, First-Out memory that utilizes a high 
performance static RAM array with internal algorithm that controls, 
monitors and declares status of the memory by empty flag, full flag 
and almost-full flag, to prevent data overflow or underflow. 

Expansion logic warrants unlimited expansion capability in width 
and depth. Both read and write are independent from each other and 
their corresponding pointers are designed to select the proper loca¬ 
tions out of the entire array serially without address information to 
load or unload data. 

Data is toggled in and out of the device through the use of the write 
enable (W) and read enable (F^) pins. The device has a read/write 
cycle time of 35/45/60ns. Organization of HM63941 provides a 9-bit 
data bus. the ninth bit could be used for control or parity for error 
checking at the option of the user. The HM63941 is fabricated using 
the Hitachi CMOS 1.3micron technology. The device is available 
in DIP. 

■ FEATURES 

• First-In, First-Out Dual Port Memory 

• 4k X 9 Organization 

• Low-Power CMOS 1.3micron Technology 

• Asynchronous and Simultaneous Read and Write 

• Fully Expandable in Depth and/or Width 

• Single 5V (± 10%) Power Supply 

• Empty and Full Warning Flags 

• Almost-Full Flag 

• Access Time.25/35/45ns 

• Package.28-pin DIP Package 


■ ORDERING INFORMATION 


Type Name 

Access Time 

Package 

HM63941P-25 

25ns 


HM63941P-35 

35ns 

28-pin Plastic DIP 

HM63941P-45 

45ns 




■ PIN ARRANGEMENT 



1 

28 

□ Vcc 

Da □ 

2 

27 

□ D4 

Dad 

3 

26 

□ Da 

D2 d 

4 

25 

□ Da 

Di r 

5 

24 

□ D7 

Do □ 

6 

23 

□ furt 

xTd 

7 

22 

□ RS 

ppd 

8 

21 

□ ^ 

Qo d 

9 

20 

□ XO/AF 

Qi d 

10 

19 

□ Q? 

Qad 

11 

18 

□ Qa 

Q3 d 

12 

17 

□ Qa 

Qad 

13 

16 

□ 04 

vss d 

14 

15 

□ r 


(Top View) 



■ PIN DESCRIPTION 


Pin Name 

Function 

1 

a 

00 

Data inputs 

RS 

Reset 

W 

Write enable 

R 

Read enable 

FL 

First load 

RT 

Retransmit 

5a 

Expansion-in 

w 

Expansion-out 

AF 

Almost-full flag 

FF 

Full flag 

If 

Empty flag 

Qo“Q8 

Data outputs 
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Hiyi63941 Series 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Rating 

Unit 

Terminal Voltage(0 

Vt 

-0.5(2) to -e7.0 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature 

Topr 

Oto +70 

°c 

Storage Temperature 

^stg 

-55 to +125 

°c 

Storage Temperature Under Bias 

"^bias 

-10 to +85 

°c 


NOTES; 1. Relative to Vss- 


2. -3.5V for pulse width < 10ns. 

■ ELECTRICAL CHARACTERISTICS 
• Recommended DC Operating Conditions (T^ == 0 to +70°C) 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Supply Voltage 

^cc 

4.5 

5.0 

5.5 

V 

Vss 

0 

0 

0 

V 

Input Voltage 

ViH 

2.0 

— 

6.0 

V 

ViL 

-0.50) 

- 

0.8 

V 


NOTE: 1. -3.0V for pulse width < 10ns. 

■ DC CHARACTERISTICS (Ta = 0°C to +70°C, Vcc = 5V ± 10%) 


Parameter 

Symbol 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Input Leakage Current 

Hul 

Vcc = 5.5V, Vi„ = OV - Vcc 

— 

— 

2 

/lA 

Output Leakage Current 

I^Lol 

R = Vm,V„„, = 0V-Vcc 

— 

— 

2 

fiA 

Operating Power Supply Current 

Icci 

Average Operating Current 

— 

— 

80 

mA 

IcC2 

R = W = RS = FL/RT = ViH 

— 

— 

10 

mA 

Standby Power Supply Current 

ISB 

All Inputs > Vcc “ 0-2V or < Vcc 

— 

— 

1 

mA 

Output High Voltage 

VOH 

Iqh = -4mA 

2.4 

— 

_ 

V 

Output Low Voltage 

VoL 

Iql ~ 

— 

— 

0.4 

V 


■ CAPACITANCE (Ta = 25°C, f = IMHz) 


Parameter 

Symbol 

1 Test Conditions 

Typ. 

Max. 

Unit 

Input Capacitance 

Ci„ 

< 

5 

II 

o 

< 

__ 

TBD 

pF 

Output Cupucitaiice 

^out 1 

1 \r — m/ 1 

1 ’out — » 1 

_Z_ 1 

TBD 

nP 

r- 


■ AC CHARACTERISTICS (Ta = 0°C to 70°C, Vcc = 5 =t 10%) 

• Test Conditions 


• Input Pulse Levels: 3.0V • Input Rise and Fall Times: 5ns 

• Input and Output Timing Reference Level: 1.5V • Output Load: See Figure 


Dout 


255 fi 


+5 V 

t 

4800 


n 


30 pF* 


Output Load 


♦Including scope and jig. 
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Read Cycle 


HM63941 Series 


Parameter 

Symbol 

HM63941-25 

HM63941-35 

1 HM63941-45 | 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Read Cycle Time 

tRC 

35 

— 

45 

— 

60 

— 

ns 

Access Time 

tA 

- 

25 

- 

35 

- 

45 

ns 

Read Recovery Time 

tRR 

10 

- 

10 

- 

15 

— 

ns 

Read Pulse Width 

tRPW 

25 

- 

35 

- 

45 

- 

ns 

Read Low to DB Low Z 

^RLZ 

5 

- 

5 

- 

10 

- 

ns 

Read High to DB High Z 

Irhz 

- 

15 

- 

20 

- 

25 

ns 

Data Valid from Read High 

^OH 

5 

- 

5 

- 

5 

- 

ns 


• Write Cycle 


Parameter 

Symbol 

1 HM63941-25 

HM63941-35 

HM63941-45 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Write Cycle Time 

twc 

35 

— 

45 

- 

60 

— 

ns 

Write Recovery Time 

^wr 

10 

- 

10 

- 

15 

- 

ns 

Write Pulse Width 

twpw 

20 

-- 

35 

- 

45 

- 

ns 

Data Setup Time 

^DS 

15 

— 

20 

- 

25 

- 

ns 

Data Hold Time 

^DH 

0 

- 

0 

- 

5 

- 

ns 


• Reset Cycle 


Parameter 

Symbol 

HM63941-25 

HM63941-35 

HM63941-45 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Reset Cycle Time 

^RSC 

35 

— 

45 

— 

60 

— 

ns 

Reset Pulse Width 

^RS 

25 

— 

35 

- 

45 

— 

ns 

Reset Recovery Time 

tRSR 

10 

- 

10 

- 

15 ■ 

- 

ns 


• Retransmit Cycle 


Parameter 

Symbol 

HM63941-25 

HM63941-35 

1 HM63941-45 | 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Retransmit Cycle Time 

Irtc 

35 

— 


- 

60 

— 

ns 

Retransmit Pulse Width 

tRT 

20 

~ 

35 

— 

45 

— 

ns 

Retransmit Recovery Time 

^RTR 

10 

- 

10 

- 

15 

- 

ns 


• Flag Timing 


Parameter 

Symbol 

HM63941-25 

HM63941-35 

HM63941-45 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Reset to Empty Flag Low 

^EFL 

— 

30 

— 

45 

— 

60 

ns 

Read Low to Empty Flag Low 

Iref 

— 

25 

— 

35 

— 

45 

ns 

Read High to Full Flag High 

tRFF 

— 

25 

— 

35 

- 

45 

ns 

Write High to Empty Flag High 

IWEF 

— 

25 

— 

35 

— 

45 

ns 

Write Low to Full Flag Low 

twFF 

— 

25 

- 

35 

- 

45 

ns 

Write Low to Almost-Full Low 

tWAF 

— 

30 

— 

40 

- 

55 

ns 

Read High to Almost-Full High 

tRAF 

- 

30 

- 

40 

- 

55 

ns 


0 HITACHI 

Hitachi America, Ltd. • Hitachi Plaza • 2000 Sierra Point Pkwy. • Brisbane, CA 94005-1819 • (415) 589-8300 479 


HM63941 Series-_—- 

SIGNAL DESCRIPTIONS 

Inputs 

• Reset (RS) _ 

The device is reset whenever RS input is taken to 
low state, for minimum reset pulse width. When 
device is reset, both read and write pointers are 
set to the first location. A reset cycteis required 
after po^r on. Both read enable (R) and write 
enable (W) inputs must be in the high state during 
reset. Empty flag (EF) will go low and full flag (FF) 
and almost-full (AF) will go high during reset cycle. 

• Write enable (W) __ 

Write cycle is initiated at the falling edge of W, if 
the full flag (FF) is not set, provided that data set¬ 
up and hold time requirements relative to the ris¬ 
ing edge of (W) are met. Data is stored in the de¬ 
vice sequentially and independently of any simul¬ 
taneous read operation. To inhibit further write op- 
eratiqiTS and prevent internal data overflow full 
flag (FF) will go low. 

• Read enable (R) _ 

Read cycle is initiated at the falling edge of R, if 
the empty flag (EF) is not set. Data is accessed on 
a first-ln, first-out basis independently of simulta¬ 
neous write operation. As read enable (R) goes 
high, all outputs will return to high impedance 
state, till next read operation. After the last data 
has been read from the FIFO, the empty flag (SF) 
will go low, preventing further read operations with 
output kept in high impedance state. Empty flag 
(EF) will go high during a valid write cycle (twEF)» 
thereafter a valid read can start. 

• First load/retransmit (FL/RT) 

For depth expansion mode, this pin is grounded to 
indicate that it is the first device, while this pin of 
the rest of devices should connect to Vcc ^or cor¬ 
rect operation. In single device mode, this pin re¬ 
sets the read pointer to the beginning of the FIFO 
memory, therefore^ data can be reread from the 
beginning. Both R and W should be kept high 
while RT is taken low. 

• Expansion-in (>(l) _ 

For single device mode expansion-in (XI) Is 
grounded. For_ depth expansion mode, 
expansion-in should be connected to 
expansion-out (XO) of previous device. 

• Data In (Dq to De) 

Data inputs for 9-bit wide data. 

Outputs 

• Full Flag (FF) _ 

The full flag (FF) will go low when FIFO is full, 
inhibiting further write operations until one or 
more read operations are completed or the FIFO 
is reset. 

• Empty flag (EF) _ 

The empty flag (EF) will go low when the FIFO 
becomes empty, Inhibiting further read opera¬ 


tions, until one or more write operations are com¬ 
pleted, or FIFO is set to retransmit. 

• Expansion-out ()<0)/Almost-full flag (AF) 

This output has dual functionality depending how 
it is used. In depth expansion configuration 
expansion-ou^ (XO) is connected to next 
expansion-ln (XI). The expansion-out (XO) of_the 
last FIFO is connected to the expansion-in (XI) of 
the first FIFO. In this way the first FIFO indicates 
the next FIFO that It will receive the next data. In 
like manner, any FIFO which becomes full will Indi¬ 
cate the next FIFO that it will receive the next data. 
The second function of this output is in stand 
alone and/or parallel expansion configurations to 
Indicate the system user that the FIFO Is almost 
full. 

• Data outputs (Qq to Qs) 

Data outputs for 9-bit wide data. These outputs 
are in high impedance state when E is in high 
state. 


VARIOUS OPERATIONS MODE 

• Single device mode 

If only one FIFO is used, the expansion-ln pin 
should be grounded. 

• Width expansion mode 

Width expansion by 9-bit increments may be 
achieved when separately paralleling the data in¬ 
puts and the data outputs. In this configuration 
any flags of any device may be used. To avoid 
output contention of the flags for short periods of 
time, the flag outputs should not be wired to¬ 
gether. 

• Depth expansion mode 

Multiple of FIFOs could provide multiple of 4k x 9 
as (N) X (4k) by 9-bits wide, where N Is the num¬ 
ber of FIFOs connected in depth expansion 
mode. 

The following arrangement must be provided. 

1 . First load (FL) of the first FIFO should be con¬ 
nected to ground. 

2. All other (FL) should be connected to Vcc* 

3. Connect the exp^sion-out (XO) of each FIFO 
to expansion-in (XI) of thejnext FIFO serially 
and XO of the last FIFO to XI of the first FIFO. 

4. Connect all the empty flag (EF) together to OR 
gate and connect all the full flag (FF) together to 
OR gate to obtain t^ separate valid empty flag 
(EF) and full flag (FF) outputs. 

5. (RT) and (AF) will not be available In this mode. 

• Compound expansion mode 

Combination of width and depth expansion 
modes will provide larger FIFO arrays. 
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HM63941 Series 


I TIMING WAVEFORM 
Read Cycle 



Write Cycle 


W 


D0~D8 



^ twpw ^ 

- ► 

< <WR ^ 


\_/ 





^ 'ps ^ 






-TX 



l^uaia in vaiia^ 

-< 




Data in valid 




Reset Cycle 


RS 


W 


EF 



NOTES: 1. W = R = ViH during reset. 

2. tRSC = tRST, tRSR. 
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Full-Flag Cycle (From Last Write to First Read) 
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Empty-Flag Cycle (Effective Read Pulse Width After EF High) 


\ 

- 


1 


7 

/ 

tRPW ^ 



s_ 


• Almost-Full Flag Cycle 


Write=Read+4079 

Write=Read+4080 

Write=Read+4079 

\ 

^_ X 

tRAF 



\ _ 

^twAF^ 

1 



_ 

/ 
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SRAM Data Book Errata 


The following are corrections to the SRAM Data Book 
(Order Number M12T014). Note the changes and 
update accordingly. 

■ HM658512 Series—Page 395 

• 120 ns Access Time and 190 ns Cycle Time not 
available 

• LL and D versions no longer available 

• Ordering Information revised. 

■ HM658512 Series—Page 399 

• AC Characteristics Table— 

HM658512-12 Min.-Max. vertical column 
removed. 

Note: The following two pages illustrate the 
technical data as it should appear. 
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HM658512 Series- 

524,288-Word x 8-Bit High Speed Pseudo Static RAM 

Features 

• Singles V(± 10%) 

• High speed 

Access time 

^ access time.80/100 ns 

Cycle time 

Random read/write cycle time.130/160 ns 

• Low power 

Active: 250 mW (typ.) 

Standby; 200 /iW (typ.) 

• All inputs and outputs TTL compatible 

• Package 

32-pin dual-in-line plastic package 
32-pin SOP package 

• Non multiplexed address 

• 2048 refresh cycles (32 ms) 

• Refresh functions 

L/LV-version...Address refresh 

Automatic refresh 
Self refresh 


■ ORDERING INFORMATION 


'I'ypi' No. 

Access Time 

Package 

HM6585I2LP K 

HM6585I2LP 10 

80 ns 

100 ns 

600 mil 

32 pin 
Plastic DIP 
(DP-32) 

HM658512LP 8LV 

HM658512I.P lOLV 

80 ns 

100 ns 

HM658512LFP-8 

HM658512LFP-10 

80 ns 

100 ns 

32 pin 
Plastic SOP 
(FP-32D) 

HM658512LFP-8LV 

HM6585I2LFP- lOLV 

80 ns 

100 ns 


■ PIN ARRANGEMENT 


Ai8 \Z 

1 

32 

□ Vcc 

Ai6 [I 

2 

31 

U Ai5 

Ai4 C 

3 

30 

□ Ai7 

Ai2 C 

4 

29 

□ WE 

AtC 

5 

28 

□ A13 

Ae C 

6 

27 

□ Aa 

As C 

7 

26 

U A9 

a4l: 

8 

25 

□ All 

A3 C 

9 

24 

□ SE/Rfsh 

A2ll 

10 

23 

d Aio 

Aid 

11 

22 

□ CE 

Ao d 

12 

21 

□ l/Oy 

l/Oo d 

13 

20 

□ l/Oe 

l/Oi d 

14 

19 

□ I/Os 

1/02 d 

15 

18 

□ I/O 4 

Vss d 

16 

17 

□ I/O 3 


(Top View) 



■ PIN DESCRIPTION 


Pin Name 

rUiiciiun 

Ao-A|g 

Address 

I/O0-I/O7 

Input/Output 


Chip Enable 

OE/RFSH 

Output Enable/Refresh 

WE 

Write Enable 

^cc 

Power Supply 

^ss 

Ground 
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HM658512 Series 


■ AC CHARACTERISTICS (Ta = 0 to 70°C, Vcc = 5V ± 10%) 


Item 

Symbol 

HM658512-8 

HM658512-10 

Unit 

Note 

Min. 

Max. 

Min. 

Max. 

Random Read or Write Cycle Time 

^RC 

130 

- 

160 

- 

ns 


Chip Enable Access Time 

hTEA 

- 

80 

- 

100 

-1 

ns 


Read-Modify-Write Cycle Time 

tRWC 

180 

- 

220 

- 

ns 


Output Enable Access Time 

tOEA 

- 

30 

- 

40 

ns 


Chip Disable to Output in High-Z 

I tCHZ 

0 

25 

0 

25 

ns 

1 

Chip Enable to Output in Low-Z 

fCLZ 

20 

- 

20 

- 

ns 

2 

Output Disable to Output in High-Z 

k)HZ 

- 

25 

- 

25 

ns 

1 

Output Enable to Output in Low-Z 

tOLZ 

0 

- 

0 

- 

ns 

2 

Chip Enable Pulse Width 

I ^CE 

80 ns 

10/IS ! 

100 ns 

10/iS 

L 


Chip Enable Pre-Charge Time 

tp 

40 

1 

50 

- 

! ns 


Address Setup Time 

Us 

0 

- 

0 

- 

ns 


Address Hold Time 

tAH 

20 


25 

- 

ns 


Read Command Setup Time 

Ucs 

0 i 

- 

0 

- 

ns 


Read Command Hold Time 

UCH 

0 

“ J 

0 

- 

ns 


Write Command Pulse Width 

twp 

25 


30 

- 

ns 


Chip Enable to End of Write 

tew 

80 

- 

100 

- 

ns 


Chip Enable to Output Enable Delay Time 

toCD 

0 

- 


- 

ns 


Output Enaole Hold Time 

tOHC 

15 

- 

15 

1 

ns 


Data in to End of Write 

tow 

20 

- : 

25 


ns 


Data in Hold Time for Write 

tpH 

0 

- 

0 

1 

- 

ns 


Output Active From End of Write 

tow 

5 

- 

5 

- 

ns 

2 

Write to Output in High-Z 

tWHZ 

- 

20 

_j 

25 

ns 

1 

Transition Time (Rise and Fall) 

tj 

3 

50 1 

3 

50 

ns 


Refresh Command Delay Time 

tRFD 

40 

- 

50 

- 

ns 


Refresh Precharge Time 

tpp 

40 

- 

40 

- 

ns 


Refresh Command Pulse Width for Automatic Refresh 

tpAP 

80 ns 

8 /IS 

80 ns 

8 /iS 



Automatic Refresh Cycle Time 

tpc 

130 

- 

160 

- 

ns 


Refresh Command Pulse Width for Self Refresh 

tpAS 

8 

- 

8 

- 

fis 


Refresh Reset Time From Self Refresh 

tRFS 

600 

- 

600 

.. - .j 

ns 


Refresh Period 

tREF 

_ 

32 ! 

__1 

- 

32 

ms 

2048 cycle 


NOTES: 1 . tCHZ. toHZ and twHZ are defined as the time at which the output achieves the open circuit condition. 

2. tcLZ. tOLZ and tow are sampled under the condition of tr = ns and not 100% tested 

3. A write occurs during the overlap of low CE and low WE. 

4. If the ^ low transition occurs simultaneously with or latter from the WE low transition, the output buffers remain in high impedance state. 

5. In write cycle, ^ or WE must disable output buffers prior to applying data to the device and at the end of write cycle data inputs must be floated prior to OE or WE 
turning on output buffers 

6. Transition time tj is measured between V[h (min ) and Vjl (max ). 

7. After power-up, pause for more than 100 fis and execute at least 8 initialization cycles, preferably as 8 refresh cycles. 

8. 2048 cycles of burst refresh or distributed automatic refresh must be executed within 15 fis after .self refresh, in order to meet the refresh 
specification of 32 ms and 2048 cycle. 
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